


3 
)+ 
C 
ary 

Uc 

1 

a 





)< 
C 
Ol 

IN 

I 


Ww 
E 
R 














ABRASIVES ano 
GRINDING WHEELS 
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NORTON SERVICE 
FOR VICTORY 
PRODUCTION 


Your factory's grinding problem may be with the carbide tipped tools 


—or precision grinding of the cylindrical type 
—or surface grinding 
—or internal grinding 


Printed information on these subjects is a part of Norton Service — 
along with motion picture instruction, training courses and engi- 
neering service. 


All these types of service are available wherever needed. 


What subject covered by any of the above booklets is bothering 
you now? 


“NORTON ABRASIVES KX 
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NORTON COMPANY ORCESTER, MASS. 


BEHR-MANNING D « TROY,N. Y. 





Keep Vital Supplies 
Moving Forward 


ON SCHEDULE 


By Protecting 
Workers’ Eyes 





**The time has come when we must utilize every hour capable of 
producing war equipment. Those lost through accidents prolong 
the war and cause needless sacrifice.’’ — Lt. General Brehon 
Somervell, Commanding General, Services of Supply.* 

You can do your part in speeding up production of urgent 
provisions and equipment for our fighting forces by elimi- 
nating eye accidents in your plant. 

American Optical Company, pioneer manufacturer of prod- 


American 


ucts to aid and protect vision can help you. AO offers you a 
complete line of easy-to-wear protective goggles—a special 
design for every type of eye hazard . . . posters . . . guides 
and charts for correct eye protection . . . the services of an 
expertly trained and highly experienced AO Safety Repre- 
sentative to work with your own Safety Director. 


*From U.S. Army Safety Program Folder, “Conserve Man-Power for 
War-Power.” 


© Optical 


COMPANY = 
SOUTHBRIDGE, MASSACHUSETTS & 


THE TECHNOLOGY REVIEW, January, 1943. Vol. XLV, No. 3. Published monthly from November to July inclusive at 10 Ferry Street, Concord, N. H. 
Publication date: twenty-seventh of the month preceding date of issue. Annual subscription, $3.50; Canadian and Foreign subscription, $4.00. Entered as second- 
class mail matter at the Post Office at Concord, N. H., under the Act of March 3, 1879. 
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SCRAP SALVAGE HAS BROUGHT SOME 
PAINFUL PROBLEMS TO THE WOOLSEY HOUSE 


Here’s help with 


insurance salvage! 


Metal scrap may cause family 
scraps — but the problem is not 
nearly so tough or technical as 
another kind of salvage — savings 
salvage. Most families make their 
largest investment in life insurance 
—and too often endanger that in- 
vestment by sudden decisions. 

If you must adjust your insur- 
ance program, get sound advice 
first. Talk to any of the men listed 
below. They’re alumni of your 
college and they talk your language. 
They are also trained representa- 
tives of the First Mutual Life In- 
surance Company Chartered in 
America, 

Out of their experience you'll get 
practical, constructive suggestions. 
They'll help you make the most of 
your limited life insurance dollars 
—help you protect your: present 
policies with premium loans if 
necessary. 

Check your protection now when 
you need it most. If none of these 
men is near you, you can get similar 
service at the New England Mutual 
office in your city. 











MOoNKEY-WRENCHES don’t mean much 
to Mother. Father is sure the old sew- 
ing machine can be spared! Salvage 
is sometimes painful — but, besides 
aiding war production, it has its help- 
ful side in the home. 

It shows what we can do without. 
It teaches the difference between little 
luxuries and big necessities, 

The same sort of adjustment, ap- 
plied to income, puts taxes, War 
Bonds and life insurance at the top 
of the list. Both taxes and bonds 
advance the war effort directly. Life 
insurance does the same thing in- 
directly — since much of your pre- 
mium dollar is reinvested in Govern- 
ment bonds. Life insurance also pro- 
tects your family at a time when they 
need protection more than ever before! 

Life insurance is the safest, surest 
property you can own — and it has a 


guaranteed value that doesn’t vary. 
The liberal New England Mutual con- 
tract even helps finance itself if the 
need arises! Ask one of our Career 
Underwriters how it’s done. 





Here are some of the advantages 
of a New England Mutual contract 


1. DIVIDENDS begin at the end 
of the first year. 


2. CASH VALUES begin at the 
end of the second year. 


3. A PREMIUM LOAN is avail- 
able toward payment of the 
second annual premium. 


. CONVERSION to Retirement 
Income or higher premium 
plans requires the payment of 
difference in reserves only. 


Raymonp P. MILter, 718 


Salem 
+ 
Artuur C. Kentson, 719 
Boston 
= 


BiayLock ATHERTON, ’24 


Nashua 




















New England Mutual 


Ly Insurance Company 


of Boston 





George Willard Smith, President 


Agencies in Principal Cities Coast to Coast 


THE FIRST MUTUAL LIFE INSURANCE COMPANY CHARTERED IN AMERICA— 1835 
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We’re making readjustments, too. 
With some 15% of our field force 
now in military service, we have 
real opportunities for able men in 
several cities, 

If you’re interested in a career 
where you can be your own boss — 
and if your draft status is reason- 
ably assured — we'd like to talk 
things over. Or perhaps you have a 
friend who might appreciate the tip. 

In either case, just write to Wm. 
Eugene Hays, 501 Boylston Street, 
Boston, Mass., for information. 
There’s no obligation, of course. 





DID YOU EVER PULL THE TRIGGER 





Tue test tube is a mighty weapon 
in this war. It is the birthplace of 
strategic materials America must 
have to win. 

But the contents of a test tube 
mean little until the results of the 
experiments are put into full-scale 
production. That takes time—and 
wars won’t wait. 

In the vital chemical and petro- 
leum industries today, Badger is 
helping to cut down the precious 
time required to turn the findings 
of the test tube into a completed, 
working plant. 

Badger directs the process all of 
the way—from the first blueprint 
to the first blow of the whistle! 
With its large staffs of engineers, 
chemists, draftsmen, designers and 
construction workers, Badger gives 
the unified, co-ordinated effort that 
speeds production. 


Today, with our nation fighting 
for its very existence, Badger is 
serving the petro-chemical indus- 
tries—building plants and equip- 
ment for the manufacture of 
T.N.T., butadiene, alcohol, avia- 
tion gasoline, and many other criti- 
cal war materials. Tomorrow, when 
the peace is won, Badger will help 
convert the miracles of wartime test 
tubes into a greater service for a 
greater America. 





r.8. Badger 


AND SONS COMPANY 
BOSTON ....EST. 1841 


PHILADELPHIA 
LONDON 


NEW YORK - 
SAN FRANCISCO s+ 


PROCESS ENGINEERS AND CONSTRUCTORS FOR THE PETRO-CHEMICAL INDUSTRIES 
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BASY DOWS Wee 


A difficult job being well done — 


easy does it! Modern warfare on 


seven oceans puts a premium on 
efficient, unfailing communications. 
National equipment is covering all 
seven of them. 


NATIONAL COMPANY, INC. 
MALDEN, MASS. 











“AN URGENT CALL FOR YOU” 


** Please do not make Long Distance 
telephone calls to war-busy centers 
unless it is really necessary.” 


That helps keep the lines open for war 
messages and war's on the wires these days. 
When we can get telephone materials again 
we'll give you all the wires you desire. 


Many thanks. 
7 
= Soon 
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BELL TELEPHONE SYSTEM 





Meotiot 
et YULCAN 


Through the use of Vulcan processes embodied in the relatively simple During this critical period, when alcohol production in an unprecedented 
continuous distillation unit illustrated above, refined anhydrous ethanol volume is so essential for the success of the War Effort, Vulcan's 
can be produced from distiller's beer with a steam consumption of comprehensive knowledge of and diversified experience in this field 
less than 20 pounds per gallon; conclusively demonstrating economy of processing are available to existing distillers and to those who 
of operation heretofore unapproached. contemplate new production facilities 


EXVRACTION 
DISTILLATION EVAPORATION « 


PROCESSES ond EQUIPMENT 
ULCAN COPPER & SUPPLY CO., CINCINNATI, o. 











99 
| ee KEEPS! Goku Coane ¥XTRA VALUE 
All-inclusive assortment of packings for superheated steam, hot and 
cold water and oils, petroleum distilletes, air, gases, acids, chemicals . . . Moulded one-piece rings 
for shut-off, globe, gate and angle valves, cocks . . . PRICE PACKINGS are “trimmed to the market.” When the test 
comes, they fail. Operation stops; repacking costs become abnormal, it is the costliest method ... Quality packings, such as “John 


Crane's,” are scientifically fabricated: materials, mechanics and chemistry are fused into an exact unit. You pay somewhat more for it. 
But stuffing boxes are sealed “for keeps!” It is the money-saving method CONSULT CRANE COUNSEL for recommendations, 


CRANE PACKING COMPANY, 1800 Cuyler Avenue, Chicago, Illinois 


Branch Offices: Baltimore, Boston, Buffalo, eland, Dalles, Detrait, ss ag Los 
Angeles, New Orleans, New York, Philadelphia, Pittsburgh, St. Louis, Son Francisco, Tulsa 


CRANE PACKING COMPANY, LTO., Hemilton, Ontario, Canada 
; Broach Offices: Montreal, Toronto, Vancouver 
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INSTRUMENTS 
for 


WAR PRODUCTION 


Cambridge Engineers are glad to work with 
manufacturers having instrument problems. 
Cambridge has developed innumerable out- 


standing special-purpose instruments for determination of temperature, 


moisture and acidity; for continuously analyzing many gases and liquids and 
for measuring various physical properties of solids. 


CAMBRIDGE INSTRUMENT CO., INC., 3732 Grand Central Term., N. Y. 
CAMBRIDGE BUILDS 


Fluxmeters 
Electrometers 
Electrocardiographs 
Stethographs 
pH Meters and Recorders 
Voltamographs 
(— Polarographic Analyses) 
Other precision, mechanical and electrical instruments. 
Send for bulletins describing instruments of interest to you. 


CAMBRIDGE 
PRECISION INSTRUMENTS 


Exhaust Gas Testers 
Moisture Indicators 
Fabric Permeameters 
Pyrometers 
Oz Recorders 
Vibrographs 








THE TABULAR VIEW 





Prediction. — The forecast that after this war the 
automobile will still purr over the highways is not one 
to elevate an eyebrow. But some of the attributes of 
that postwar car which Wiiu1am B. Strout foresees 
(page 125) suggest many a change from the things that 
are as well as from those that were. Mr. Stout’s career 
as an engineer and designer — his Batwing was the 
first American commercial monoplane; he was a pri- 
mary figure in the development of the Ford trimotored 
transport plane; his Stout Engineering Laboratories, 
revived in 1929, are nowadays busied with transporta- 
tion research on airplane, railway, and motorcar de- 
velopments — centers unusual interest in what he has 
to say concerning the car which John Citizen may drive 
a few years hence. Chief engineer for the Scripps-Booth 
organization some 30 years ago, Mr. Stout has known 
automobiles and airplanes alike during their formative 
periods. 


Comestible. — The last time that famine stalked a 
weary world as one result of a war forced on the de- 
mocracies by aggression and ideological buncombe, 
SaMuEL C. Prescort, ’94, then Professor of Industrial 
Microbiology at the Institute, served as a major in the 
Sanitary Corps of the United States Army, being in 
charge of food research and the problems of storage at 
the Army training camps. Named chief of the division 
of dehydration of the Bureau of Chemistry in Wash- 
ington as a consequence of this work, Dr. Prescott 
pushed progress farther in methods of handling food- 
stuffs so as to preserve their quality and make them 
more readily transportable. Now as professor emeritus 
and honorary lecturer, Dr. Prescott is busying his “re- 
tirement”’ from the post of dean of science, which he 
held for 10 years following appointment in 1932, by a 
return to this service. Special consultant to the Quar- 
termaster Corps of the Army, he is at work with his 
usual energy and enthusiasm in the rapidly expand- 
ing development of the manufacture of dehydrated 
foods both for the armed forces of the nation and for 
the peoples whom the Allies must rehabilitate. His 
survey (page 127) of the rebirth, growth, and stabiliza- 
tion of what may prove to be a postwar industry of 
first importance carries the weight of authority and 
the vitality of vigorous interest. 


Redivivus. — Antiquary of aeronautics as well as ac- 
tive participant in many phases of the research and de- 
velopment contributing so greatly in these days to the 
advance of aviation, S. Paut Jounston, ’21, is like- 
wise a frequent contributor to The Review. From his 
ranging in the historical byways of the evolution of the 
airplane, he reports (page 130) the little-known resurrec- 
tion of the work of an almost forgotten pioneer, telling 
how an airplane on paper was translated into an air- 
plane in the air, how it flew, proved a theory, and then 
slipped again out of sight. His chronicle of Alexandre 
Goupil, Albert F. Zahm, and the resultant Duck is an 
interesting look into the past. (Concluded on page 114) 
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FLAMES THAT CUT TIME! 


Topay, ships are needed as never before. And today, 
ships are being built as never before ... and built faster, 
stronger, and with less steel . . . thanks to welding! 

But before welding can take place. steel plates have to have 
their edges beveled and squared-up so that, when butted to- 
gether. they look like this: ee. Of like this: 

In the past, preparing plates in this manner was done by 
heavy machine tools. Cutting was slow and costly. Each plate 
had to be handled many times. Plate cutting on this basis 
could hardly keep pace with welding today. 

Now. oxy-acetylene flames . . . cutting in different planes 
simultaneously . . . prepare the edges of steel plates of any com- 
mercial thickness at one pass ... in a fraction of the time re- 
quired by mechanical methods! 

This Linde flame-planing method is as simple as ape. It is 
economical . . . and easy to use. It cuts plates so smoothly and 
accurately that no machining is necessary! And it uses materials 
which can be produced in abundance. 

On-the-job power requirements for flame-shaping are neg- 
ligible . . . for the reaction of the cutting oxygen jet with the 


hot steel does all the work . . . and only fractional horsepower 


is required to move the cutting nozzles along the line of cut. 


In conjunction with “Unionmelt™ Welding . . . an amazing 


electrical welding process that unites plates of any commercial 
thickness faster than any similarly applicable method . . . like 
this ——~ Wr ... the Linde method of plate-edge preparation 
is working miracles in speeding up shipbuilding. 

These two methods are also helping to break production 
records in other fields. Great pressure vessels . . . locomotive 
boilers... huge pipes... heavy chemical tanks . .. combat tanks 

. artillery mounts... and other vital equipment are being 
turned out faster because of them. 

Linde research, intensified today, is constantly solving new 
problems in flame-cutting. flame-fabricating. and flame-con- 


ditioning of metals for war production. 


The important developments in flame-cutting—and other processes 
and methods used in the production, fabrication and treating of 
metals—which have been made by The Linde Air Products Com- 
pany were facilitated by collaboration with Union Carbide and 
Carbon Research Laboratories, Inc., and by the metallurgical ex- 
perience of Electro Metallurgical Company and Haynes Stellite 
Company—all Units of Lnion Carbide and Carbon Corporation, 


THE LINDE AIR PRODUCTS COMPANY 
Unit of Union Carbide and Carbon Corporation 


UCC) 


General Offices: New York, N.Y. Offices in Principal Cities 
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Theres. 
another 4 front 


It is located right here — in hundreds of cities 
and thousands of towns wherever Americans 
live and work to supply far-flung battle lines. 
American business will not let down. And to 
that resolve we add our pledge. 


This firm will keep going full speed ahead on 
vital war projects and continue to perfect those 
facilities so vital to the maintenance of our 
front at home. 


Blue Print and Allied Processes 


Blue Print Paper 
Photostat 


SPAULDING-MOSS CO. 


Three convenient locations 


42 Franklin St. 
113 Purchase St. 
263 Park Sq. Bldg. 


Boston, Mass. LIB. 3000 

















BATH 
IRON WORKS 
CORPORATION 


Shipbuilders and 


Engineers 


BATH, MAINE 














THE TABULAR VIEW 


(Concluded from page 112) 





Sometime editor of Aviation, formerly co-ordinator of 
research for the National Advisory Committee for 
Aeronautics, and now with the Curtiss-Wright Cor- 
poration, Mr. Johnston is the author of books and 
numerous articles. 


Challenge. — Architects, praise be, are articulate, and 
their art is prolific of issues provoking discussion. The 
medium they use is the physical, tangible one of brick, 
stone, steel, timber — as bluntly objective a group as 
ever metallurgist or mechanician confronted. But the 
informing discipline which guides expression in that 
medium is a complex of concepts intangible and elusive 
as the most recondite of atomphysical theories, and 
complicated beyond these by heavy and inevitable 
admixture of the societal, the familial, the personal, 
and the subjective. Probably it is because of this para- 
dox that architects can so readily be articulate and, 
readily waxing hot in debate on the problems of their 
art, can yet attain vehemence without rancor. The 
Review often in the past has been vehicle for forthright 
pronouncements on the major architectural issue of 
our days — that of functionalist modernism. In this 
Review (page 133), a trenchant essay challenges vigor- 
ously some of the surrenders which that doctrine of 
design may be regarded as demanding. The author is 
Louis La Braume, fellow of the American Institute 
of Architects, who has been in practice for nearly 40 
years in St. Louis, where hospitals, churches, schools, 
and numerous other buildings fill the roll of his works 


Chroma. — A problem of many years’ standing was 
settled in New York recently with the announcement 
of an American war standard of color specification. 
This event, in which Technology has a close interest, is 
discussed for The Review (page 122) by BrvERLY 
Dub Ley, ’35, managing editor of Electronics and skilled 
writer on subjects in electricity and optics. 








Speed with 
Economy 


Mack International Motor Truck Corp. 


Though our basic personnel still remains essen- 
tially the same, recent additions to our staff, 
due to war work, have contributed greatly to 
our versatility, to the volume of work we are 
equipped to handle effectively, and to the 
territory in which we operate. 


W. J. BARNEY CORPORATION 


101 PARK AVENUE, NEW YORK 
INDUSTRIAL CONSTRUCTION 
Alfred T. Glassett, '20, Vice President 
















































Education is the 
basis for safety 





Information supplied by the National Safety Council 


Labor, particularly inexperienced labor, cannot be 
expected to recognize the full penalties of careless- 
ness in the shop. Management has assumed the re- 
sponsibility of supervising safety measures, and has 
cooperated in establishing sound safety rules. 

Nevertheless, the large increase in labor personnel 
due to war needs, plus the influx of inexperienced 
men, have resulted in a substantial increase in lost 
time accidents. 

Even assuming that the obvious safety measures 


with regard to operating machinery, electrical equip- 


ment and shop traffic have been installed, two fac- 
tors — education and eternal vigilance — de‘ermine 
the real effectiveness of any safety program. 

Both are the responsibility of the supervisory staff, 
from foremen up. The foreman who does a thorough 
job of educating his particular group in safety rules 
and cooperative enforcement has done much to cut 
down accidents. Management that takes an active 
interest in both safety education and the enforcement 
of safety measures has taken a areat step forward in 


reducing wastage of irreplaceable production time. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS, 
MOLYBDIC OXIDE BRIQUETTES © FERROMOLYBDENUM © “CALCIUM MOLYBDATE” 
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Maybe he's 


your boy 


T seems only yesterday he was a 
gawky schoolboy, all hands and feet 
and tousled hair. 


Even then you worried a little, parent- 
like, about how fast he drove his bat- 
tered jollopy. 

Now he’s flying—or soon will be—the 
deadliest weapon in the air, a sleek 400- 
mile-per-hour fighter. 


Or perhaps his battle station is the bom- 
bardier’s “barber chair,” or the tail- 
gunner’s “goldfish bowl” in a giant 
bomber, or at the controls of a U-boat- 
hunting blimp. 


Whatever his duty, more than your 
fears and your prayers fly with him—all 


your hopes, all your dreams for him 
and for your country ride in that air- 
craft, too. 


What cost of effort or zeal or self-denial 
is too great—if it will give him the 
finest plane, the safest equipment in 
the air? 


We feel the same way about it here at 
Goodyear Aircraft. Many of our men 
and women have sons, or brothers, or 
husbands, in the air forces, too. 


And beyond this there is the sober 
knowledge, clear now to all Americans, 
that our cherished liberty, our standard 
of living cannot be secure again until 
this nation wins command of the air— 
and it is these boys who must win it 
for us. 


It is for them, your lad and ours, that 
Goodyear aircrafters—welders and riv- 
eters, pressmen and foremen, engineers 
and executives together—are striving 
with all the skill and ingenuity of long 
aeronautical experience to help build 
the safest, sturdiest airplanes and air- 
ships modern engineering can create. 


It is to give them mastery of the skies 
that we are working in round-the-clock 


f 
' 


shifts, seven days a week, to produce 
our full share of the airplane subassem- 
blies—wings, tails, control surfaces, 
cabin units, wheels, brakes and other 
parts—for the 60,000 airplanes Amer- 
ica must have this year. 


In this we are working with and for the 
manufacturers of some of America’s 
most famous battleplanes, both fighters 
and bombers, that are proving their 
superiority on all fronts. 


If your boy is flying one of them, you 
can be sure his craft is as staunch and 
airworthy as scores of great American 
industries cooperating together can 
make it. 


For these boys, yours and ours, are the 





HOW GOODYEAR AIRCRAFT 
CORPORATION SERVES THE 
AIRPLANE INDUSTRY 
1. By building parts to manufac- 


turers’ specifications. 


2. By designing parts for all types 
of planes. 


3. By re-engineering parts for mass 
production. 


4. By extending our research facil- 
ities to aid the solution of any de- 
sign or construction problem. 





hope of America, the guardians of the 
greatest heritage ever given to any peo- 
ple. They will not fail us, nor we them. 








Wiliam F. Rivers, °26 
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A chain hoist — strength 
literally and photograph- 
ically 
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The Trend of Affairs 


Retrospective Prospectus 


VERY year of course is the anniversary of scores 
of events, all of which one would at first thought 
expect to see catalogued in any summary of the 

distinction of a new year at its opening. But ragged an- 
niversaries — the 11th, the 19th, the 137th, for example 
somehow ruffle the aesthetic sensibilities of the 
human mind. Man likes to impose some kind of order on 
the disorderly, whether the annals of history or the odds 
and ends piled in his pre-war attic. Hence his liking for 
even numbers, for rounded cycles, and for anniversaries 
reckoned at least on a decennial basis and, when pos- 
sible, centennially. Hence also, perhaps, his usual prac- 
tice of surveying the anniversary values of any par- 
ticular year in its January rather than its December. 
Or maybe this last quirk results from the fact that man 
is, or fondly believes he is, “forward looking.” That 
assumption is warming to the heart, anyway. Therefore 
we shall assume a forward-looking point of view for a 
backward look over decades which end in —3. 

The age-old fallacy of post hoc, ergo propter hoc should 
worry all compilers of anniversary lists. Nevertheless, 
one may hope there is significance in the fact that 453 
saw the death of Attila the Hun. Only 390 years after 
the extinction of this scourge, the Treaty of Verdun 
in 843 divided the empire of Louis le Débonnaire among 
his three sons, establishing a system which crystallized 
in French France, German Germany, and _ tragic 
Alsace-Lorraine crowded between them, fertile soil 
for the roots of war. Six centuries and a decade more — 
1453 — Constantinople fell to the Turks, causing a 
flight of Grecian scholars to Italy, with consequent 
impetus to Grecian studies in the Italian universities. 
Forty years thereafter, Pope Alexander VI drew the 
line of partition of 1493, which compromised Spanish 
claims in the New World, based on the discoveries of 


Columbus, with Portuguese claims based on discoveries 
by various other navigators in the Atlantic. 

Coming thus closer home, one must note 1713, when 
Great Britain became established at Gibraltar by virtue 
of the Treaty of Utrecht ending Queen Anne’s War, in 
which the American Colonies had struggled against the 
French and Indians, and, through the cession of northerly 
territory to Great Britain, beginning the construction 
of Canada as we know it. Twenty years more, and 
Georgia, the last of the 13 original Colonies, was settled; 
a generation further, 1763, and the cession of additional 
territory by France to Great Britain in the Treaty of 
Paris confirmed British dominion in Canada, even as it 
precipitated the conspiracy of Pontiac. Ten years, and 
1773 saw the Virginia Assembly name a committee of 
correspondence, Daniel Boone settle in Kentucky, and 
Bostonians hold a tea party at the harbor. 

Another decade and another Treaty of Paris recog- 
nized the independence of the United States of America. 
Two decades more — 1803 — saw the United States 
advance toward stability through the Louisiana Pur- 
chase. Another score of years, 1823, and the nation as- 
sumed responsibilities as a world power through the 
enunciation of the Monroe Doctrine. Thirty years later, 
in 1853, the American Commodore Perry, with four 
vessels, entered the harbor of Yeddo, Japan, later to 
return and conclude a treaty. A half century onward, 
and Japan in 1903 was in the midst of a crisis with 
Russia, whence war was to eventuate. 

Such are some of the chronological cycles of inter- 
national affairs which will coincide in the year ahead. 
In the history of science and technology, 1943 will wit- 
ness the 400th anniversary of the death of Nikolaus 
Copernicus and the publication of his momentous vol- 
ume, De revolutionibus orbium coelestium, in 1543. A 
half century later, in 1593, Galileo devised a thermom- 
eter, and a half century farther on, in 1643, Torricelli 
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"Public Works 
That the works of man can embellish nature is generously demon- 
strated by California highway engineers with terraced fill and a 
spillway entrance beside a curving road in rugged country . . . 


invented its traditional mate, the barometer. A cen- 
tury more, 1743, saw the birth of the French metaphysi- 
cian Condorcet; of his great compatriot, the chemist 
Lavoisier; and of the German chemist Martin Klaproth, 
who was in 1803 to discover the element cerium. The 
balloon of the Montgolfier brothers dates from 1783, 
when d’Elhujar discovered tungsten. Ten years later, 
Eli Whitney invented the cotton gin and Alexander 
Anderson made a wooden tobacco stamp in New York, 
the first wood engraving making use of the intaglio 
“white line”’ principle. In this same year, 1793, the first 
wool-carding machine was constructed at Newbury- 
port, Mass. 

As we go into the Nineteenth Century, the annals of 
science and engineering are studded thicker and thicker 
with notable anniversaries. The first to fall within our 
decennial classification was the birth of Henry Bessemer 
in 1813, during which year there was incorporated in 
Massachusetts the first cotton mill in which the entire 
process of manufacture, from spinning to weaving, was 
carried on by power. Ten years later, in 1823, Faraday 
liquefied chlorine, carbonic acid, and other gases; com- 
mercial manufacture of quinine sulphate was begun in 
New York; and an inclined plane for canals was invented 
by James Renwick. George Stephenson of locomotive 
fame patented in 1833 an air brake for railways and a 
steam whistle for locomotives, and James Bogardus in- 
vented a dry gas meter to record the consumption of 
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illuminating gas in dwellings. The first tenement house 
in the United States was built in New York in this year, 
during which also the Welland Canal was completed, 
and the first soda-fountain patent was granted in the 
United States. 

The year 1843 saw the death of lexicographer Noah 
Webster and the birth of agriculturist Stephen Babcock, 
deviser of the Babcock test for determination of the 
butter value of milk. In this year likewise, Samuel Colt 
laid in New York harbor the first American submarine 
telegraph cable for commercial use, an American patent 
for a typewriter issued to Charles Thurber, and the first 
iron steamship was built in Great Britain. 

Invention of the arc-type electric furnace marked 
the next decennial year, 1853, when New York had its 
first world’s fair, an aftermath of the famous Crystal 
Palace Exposition in London two years before. Leo 
Hendrik Baekeland, the Belgian-American chemist 
whom we remember in the name Bakelite, was born in 
1863. This was the year of the Battle of Gettysburg. 
It had notes of peace, however, in the first fire-extin- 
guisher patent and the patenting of a file-cutting 
machine by Thomas Coldwell, who with George L. 
Chadborn five years later was to perfect a lawn mower. 
Likewise notable in 1863 was the valuable improvement 
which Thomas C. Wales made in the celebrated water- 
proof and coldproof overshoe he had invented five years 
sarlier. The improved arctic resisted the tendency to 
tear apart on the upper edge and down the side. 

Completion of the Hoosac Tunnel in Massachusetts 
was a famous event in 1873, when the steamship Baltic, 
15.1 knots, was queen of the seas. This year saw the first 
sable streetcar in the world go into service in San Fran- 
cisco and the automatic car coupler patented by E. H. 
Janney. Willis’ invention of the platinotype photo- 
graphic process in England was a hint of things to come. 

The completion of the Brooklyn Bridge was a major 
occurrence of 1883, which was also the year of the adop- 
tion of standard time and of the recognition of the 
diphtheria bacillus by Klebs. Ten years later, 1893, the 
Great Northern Railway had crossed the Rockies, es- 
tablishing service between Puget Sound and the Twin 
Cities. In this year, the World’s Columbian Exposition 
was held at Chicago, occasioning the issue of the first 
commemorative stamp by the United States Post Office. 
Edward G. Acheson patented his process for the manu- 
facture of carborundum during this year, which also 
saw the testing of the first Diesel engine. 

The Wright brothers made their famous first flight 
10 years later, in 1903, the year of nitrogen fixation by 
means of the electric arc, and the year when Tom Fitch 
and Marcus Kraarup made the first transcontinental 
automobile trip, from San Francisco to New York, in 
61 days. It was in this year also that the Lroquois The- 
ater holocaust in Chicago underlined fire-prevention 
engineering, an emphasis tragically revived in Boston 
only a few weeks ago. Record production of 1,000 auto- 
mobiles a day was attained by one company a decade 
later, in 1913, the year of the Schick test for immunity 
to diphtheria, of the first successful undersea photo- 
graphs, and of the mysterious disappearance of Rudolf 
Diesel from a Channel steamer while he was en route to 
London to attend a meeting of manufacturers and to 
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confer with the British Admiralty. The first use of a 
bomber in war occurred in this year at Guaymas, Mex- 
ico, rebels being the recipients of the bombs, which were 
dropped by a French flier in the army of President 
Huerta. The first automatically opening parachute was 
invented in 1913 by Glenn L. Martin, who predicted in 
an interview that parachute troops would play an 
important part in future wars. 

Another milestone in the history of the automobile 
was recorded ten years later, in 1923, with the appear- 
ance of the first closed cars to sell for less than $1,000 
and with the first marketing of ethyl gasoline, at Day- 
ton, Ohio. The electrical art was rapidly developing in 
these years: 1923 witnessed the construction and use 
of the first efficient radio knife to replace the scalpel in 
surgery, and the first chain broadcast, between New 
York and Boston. The first regular through day and 
night United States transcontinental air-mail schedule 
went into operation in 1923, which likewise saw the 
red flare of the first neon sign, on a New York theater 
marquee. 

Radio telephone service between the United States 
and the Philippine Islands was opened only a decade 
ago, in 1933, the year when Wiley Post took off on the 
first solo flight around the world; when the steel top on 
the closed car was the latest thing, as was the built-in 
trunk; when the sodium vapor lamp, installed near 
Schenectady, first cast its yellow glow athwart the night; 
when repeal ended what some refer to as “the great 
drought.” 


Rose-Colored Glasses 


O glass, the future looks rose-colored. Well prepared 

by research and fortified with new products, it is not 
only playing its part in the war effort but also replacing 
various metals in applications many of which may be 
retained in the postwar world. Made entirely (or at least 
the great bulk of it) from domestic raw materials — 
mainly sand, limestone, salt, and borax — it is not 
merely cheap; it is relatively abundant, the supply 
being limited only by production facilities. 


... Utility and beauty 
again are shown combined in 
another view of construction 
calculated to handle efficiently 
the sudden loads imposed by 
mountain storms. 
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With tin and steel on the critical list, glass must bear 
a greater share of the food-packaging load. Another, 
and at first sight an odd, field into which glass (chiefly 
the borosilicate or pyrex varieties) has been infiltrating 
for some time is that of machine parts. The oddness 
arises from the fact that glass has almost no ductility 
and therefore no ability to relieve stress concentrations 
in the usual way. Thin and unblemished fibers of glass 
have shown tensile strengths of 2,000,000 pounds per 
square inch, an extraordinary figure, but merely to 
touch the fibers with a finger and produce a trace of 
corrosion on the surface reduces the strength imme- 
diately to less than 5 per cent of that value. By allowing 
for its mechanical peculiarities, however, primarily by 
keeping tension and bending stresses at about 1,000 
pounds per square inch, one can use glass successfully 
in such items as springs, rolls, pulleys, and spools. An 
entire line of glass centrifugal pumps is on the market, 
and glass floats, which have long been used to hold up 
fishermen’s nets, are now replacing copper floats in hot- 
air humidifiers and toilet flush tanks. Plans are also 
under way to produce an electric iron with a glass 
soleplate. 

When shapes are simple, working stresses may con- 
servatively be allowed to rise to perhaps 2,000 pounds 
per square inch through tempering or sudden cooling 
of the surfaces of the piece during manufacture. The 
all-glass doors more frequently seen on theater and 
store fronts are thus treated. 

As glass kitchen dishes demonstrate, the borosilicate 
glasses have good resistance to thermal shock, and spe- 
cial glasses are now available which can be safely 
plunged into eold water while white hot. Coupled with 
the transparency of glass and its excellent all-round 
resistance to corrosion, exceeded for the better glasses 
only by the noble metals, the ability to withstand rea- 
sonable temperature changes is creating a large poten- 
tial field for this material in piping. Not only here but 
abroad, glass is finding increasing use in the piping of 
corrosive chemicals and of milk and other food products. 
Germany is employing glass in domestic plumbing, as is 
the United States in at least one worker dormitory. 


















Fallof France 
é Invasion of Russia 
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Occupation of North Africa 


Invasion of Poland 


Sept.'40 


Ebb and flow in the incidence of European typhus fever in the 

Old World as charted from available figures. The body louse 

which carries the disease from person to person graces the 
lower corner. 


Marshal Louse 


MONG the four apocalyptic horsemen as Diirer de- 
picted them and as the Spanish writer Blasco 
Ibafiez evoked them in a memorable novel during the 
first World War, the repulsively smiling rider of the 
white horse is Plague, whose brass quiver is filled with 
the poisoned arrows of disease. In this second World 
War, he has been grimly at work, and again the dead- 
liest of his pestilential arrows is that of typhus fever, 
and his chief adjutant is the infected body louse, which 
carries the disease from one person to another. But in 
this war a major weapon of Axis propaganda has been 
the suppression of information as well as the trumpeting 
of lies; facts about disease have been withheld for the 
obvious reason that they might disclose weakenings of 
morale if not of the military establishment itself. Hence 
measurement of the depradations of Marshal Louse is 
at best an approximation. From figures in reports of the 
United States Public Health Service, however, a reason- 
able charting can be made. 

Since the movement of people and the deterioration 
of economic status resulting from war seem to be the 
chief bases for the increase of typhus, it was to be ex- 
pected that with the invasion of Poland in September, 
1939, some increase of the disease would follow. Reports 
leaking out of Poland, but without any definite figures, 
showed that a rise did occur, although as far as specific 
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information was available, no increase was recorded. 
The complete cessation of reports from eastern Europe, 
brought about by the Germans’ refusal to divulge any 
statistics on disease since the beginning of the war 
means, then, that the apparent decrease of typhus in 
1940 which appears when statistics are charted is cer- 
tainly illusory. The extraordinarily low report in the 
late summer of 1940 can probably be explained by the 
fact that Germany then controlled all the chief typhus- 
producing regions of Europe — the belt from Latvia to 
Yugoslavia and the northern Mediterranean basin. 

Why, then, the threefold increase beginning late in 
1941? Tremendous numbers of cases on the Russian 
front have been suggested as the reason. Those that 
felled Nazis or their allies — which normally would have 
been suppressed — got into the record because of the 
fact that the victims were sent for recuperation to 
French North Africa, from which part of the world 
fairly good reports have been regularly received. 

It is a permissible speculation, moreover, whether 
the timing of the Allied occupation of Algeria and 
Morocco was not in part determined by the seasonal 
drop in typhus, which reaches bottom in October or 
November. 


Standards to the Colors 
By BeverLty DupLrey 


EPENDABLE designation of a color has long been 

a difficult problem. The true nature of color, of 
course, was discerned as long ago as the time of Newton, 
but Newton’s refraction of a beam of white light into the 
rainbow spectrum of visible colors, even though a posi- 
tive advance, did not by any means make possible the 
specification of color. More than a century ago, the dis- 
covery that all color sensations can be produced by the 
admixture of three basic stimuli brought about a great 
simplification in the description of color. After that 
discovery, specifying a color in terms of the amounts of — 
three primary colors composing it was theoretically 
possible, but full effectiveness had not been won, be- 
cause the three primary colors themselves had not been 
standardized. 

Naturally enough, a great deal of research on the 
specification and designation of color grew out of this 
impasse. Three independent groups of color specialists 
arose as a result. The physicists, seeking to analyze color 
into its elementary components, devised methods of 
specifying colors by means of the coefficient of reflection 
or transmission for each of the wavelengths of the visible 
spectrum. Their concept of color had back of it the 
weight of scientific authority and permitted the com- 
plete and permanent record of any color that had once 
been produced and analyzed. But their method of de- 
termining color required a long and tedious procedure 
of analysis. The practical difficulties encountered in 
this process of spectrophotometry were largely over- 
come about 1929 with the development of the automatic 
spectrophotometer by: Arthur C. Hardy, °18, Professor 
of Optics and Photography at Technology. By means of 
this electronic device, any color sample could be auto- 
matically analyzed and its “‘fingerprints” could be 
drawn for permanent record on a sheet of graph paper. 
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The physicist thus had a complete permanent record of 
the color. The objectively accurate curve, however, re- 
mained incapable of suggesting the subjective impres- 
sion of what the color of the sample “really was.” 

The second group of color specialists were the psycho- 
physicists, who followed the theories originated by 
James Clerk Maxwell and customarily thought of color 
in terms of its tristimulus values, or of the proportions 
of the three primary colors composing it. This group 
came to recognize the necessity for analyzing color into 
its elements and the further necessity for specifying 
color in terms of the sensations produced under standard 
conditions of viewing. Basic psychophysical methods 
were evolved for specifying a color in terms of three 
primaries, the amount of each being calculated from 
spectrophotometric data. 

The psychologists composed the third group of color 
specialists. They were concerned with the subjective 
relations of color sensations and were little, if any, con- 
cerned with the reflection coefficients of the physicists 
or the tristimulus values of the psychophysicists. 

As long as these three groups each went its own way, 
there was little hope of achieving a generally satisfactory 
common basis for understanding and specifying color. 
To attain that purpose required the full co-operation 
of all three groups. 

Justexactly this has been accomplished in theestablish- 
ment of the American War Standard for the Specification 
and Description of Color, approved June 17, 
1942, and formally announced by the Amer- 
ican Standards Association in New York 
on November 30 at a meeting attended by 
some 400 representatives of industries to 
which color is of primary importance. Pre- 
siding at the meeting, Rufus E. Zimmerman, 
“11, President of the American Standards 
Association, outlined the formal steps taken 
by the association to insure that its stand- 
ards shall be carefully considered during 
formulation and will receive general recog- 
nition and adherence when promulgated. 
The purpose of the standard announced is 
“to recognize and recommend a basic method 
for the specification of color, and to facili- 
tate its popular interpretation.” 

The great merit of this standard, which is 
expected to put color specification on a more 
scientific and practical basis, is that it cor- 
relates the three points of view which have 
been sketched. The A.S.A. specification ree- 
ognizes the spectrophotometer as the basic 
instrument for the evaluation of color and 
thereby gives the specification of color a 
permanent and scientific foundation. At the 
same time it provides for the popular identi- 
fication of color through the use of material 
standards. The only system of material 
standards which has been calibrated in terms 
of the basic specifications is represented by 
A shaft-tunnel flat section, part of the “first storey” 
of a ship, goes through the air on the way to its place 


in a growing vessel. lt weighs about 65 tons. Its area 
is about that of a singles tennis court. 
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the 1929 edition of the Munsell Book of Color. The Mun- 
sell system of designation provides numerical specifica- 
tions for the hue, value, and chroma — or degree of 
saturation — of many colors. These numerical specifi- 
cations are parameters acceptable to the psychologist. 
The nearly 500 color swatches of the Munsell system 
were analyzed spectrophotometrically in 1935 by two 
senior thesis students at the Institute, James J. Glenn 
and James T. Killian, under the direction of Professor 
Hardy. By computation of the corresponding tristimulus 
values, the Munsell system is now redefined in terms 
of the basic color language and is forever immune to 
the ravages of time. 

Reference to a particular color swatch in the Munsell 
book enables the user of color to specify the color in 
Munsell notation. At the same time, because the Mun- 
sell system has been calibrated in terms of the basic 
language, the color can be alternatively specified in 
terms of its tristimulus values. Conversely, the physicist 
in spectrophotometry who has been accustomed to deal 
with spectrophotometric data can translate his results 
into the basic psychophysical notation or into the 
Munsell notation as desired. 

In the establishment of this American war standard, 
then, none of the individual components is new. The 
importance of the accomplishment does not reside in the 
invention of any new link in the chain but rather in 
the correlation of the three essential points of view and 
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the assurance that specifications used by one group can 
be properly interpreted and evaluated by another group. 
The problem of color specification is always impor- 
tant. The culmination of the work of the American 
Standards Association in obtaining approval for this 
standard comes at a propitious time. It is essential that 
articles manufactured at different times and even in 
different plants match in color when they are assembled 
at some central location. Moreover, to complete an ap- 
propriate specification of color has important war sig- 
nificance in minimizing the rejection of articles which 
may not be within the desired color tolerances. 


Electrotinning 


HILE most of the electroplating industry fasts, 

another and new section of the industry is feasting, 
and by reason of the same circumstances. By and large, 
the plating industry is operating at less than half of 
“apacity because metal shortages permit only the most 
necessary of war jobs to be plated. On the other hand, a 
great expansion is occurring in facilities for electro- 
tinning strip steel. The food industry must be kept sup- 
plied with containers; in so far as steel containers will be 
used, tin is still the only universally practical coating; 
and electroplating will stretch the available supply of 
tin much farther than will the conventional hot dipping 
process. Therefore, whereas two electrotinning lines were 
in operation during 1941, some 14 were running by the 
end of 1942, and 26 are planned for operation by 
the middle of this year. It is estimated that during the 
present year almost half the output of tin plate in the 
United States will be produced by plating. 

The advantage of plating a strip of steel with tin 
rather than running the steel through a bath of the 
molten metal is that a coating of given protection re- 
quires application of a much smaller weight of tin by 
the electrolytic method. Though the strongly adhering 
electroplated coating is quite uniform in thickness, the 
dipped coat, because of uncontrollable variations, has 
an average thickness about three times as great. Dipped 
tin plate of the type used in food containers requires 
1.25 pounds of tin per 100 pounds of the product; 
electrotinned plate needs only half a pound. If the tin 
plate is to be used for dry foods or other products not 
requiring the maximum of protection, even greater sav- 
ings are possible, since much thinner coatings may be 
applied by plating than are possible with dipping. 

This development parallels an older one in methods 
of applying zine coatings. Here, too, when the shape of 
the article permits, a much thinner coating of zinc may 
be applied by plating than by dipping, with equivalent 
protection. The scale of the shift from dipping to plating, 
for tin, is indicated by the United States Steel Corpo- 
ration which expects plating lines costing about ten 
million dollars to conserve 6,750,000 pounds of tin. 


The Pirotechnia 


IRST systematic treatise on metallurgy, Vannoccio 
Biringuccio’s De la Pirotechnia, was published at 
Venice in 1540, the year after its author’s death. 
Now it is given its first complete translation into 
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English,* and with a scholarly yet sympathetic intro- 
duction, keen and helpful annotations, and useful ap- 
pendixes appears in a limited edition of dignified format 
done by Carl Purington Rollins. The translators, Cyril 
Stanley Smith, ’26, and Martha Teach Gnudi, perform- 
ing a task incomplete since 1552 when Richard Eden 
ceased the translation which he had commenced, have 
made a distinguished addition to the available classics 
of science. Dr. Smith, who is a student of the history 
of metallurgy and a practicing metallurgist, and Dr. 
Gnudi, who is a student of Italian literature, are col- 
laborators admirably fitted for the task of untangling 
the Sienese Biringuccio’s vernacular Italian as presented 
in the unrevised 1540 text and rendering it precisely in 
direct working English. So doing, they have preserved 
the flavor of the original yet have held closely to their 
intent of presenting “precisely what the author said, 
not what a translator of a later century thinks he ought 
to have said.” 

And what this author said is of marked interest. 
Biringuccio’s was the first printed book that sought to 
cover the whole field of metallurgy. Agricola thought 
well enough of it to incorporate sizable sections of it 
without attribution into his famous De Re Metallica. 
Biringuccio wrote with a plan clearly in mind; his book 
is orderly, his approach objective and systematic. He 
must have been a good teacher of his apprentices, for he 
shows in every turn of phrase a sincere anxiety that the 
reader shall understand what he has said, why he has 
said it, and how it bears on material later to be dis- 
cussed. He draws generously on both his own experience 
and the experience of others as he was able to observe 
it during his active practice. Beyond this, he was 400 
years ago setting an example of the insistence upon 
accuracy and care which marks good technological 
work today. 

This translation of his work, issued by the Ameri- 
can Institute of Mining and Metallurgical Engineers 
through the sponsorship of the Seeley W. Mudd Memo- 
rial Fund, is a noteworthy recognition of an able and 
ingenious pioneer. 


Note to Philosophers 


NEW planet, the first to be demonstrated outside 
our own solar system, is reported by the Sproul 
Observatory at Swarthmore College. It is of course not 
visible, but its presence is deduced from the periodic 
meanderings of one member of the double star, 61 Cygni, 
in the relatively near-by constellation of Cygnus, the 
Swan. Because of its size, a mere 5,000 times or so larger 
than the earth, this stellar object is identified as a planet 
rather than a star. 

The new planet differs from the earth in other respects 
than mass, for it has two suns, one revolving slowly 
about the other and each about three-fifths the mass 
of our own sun. The distance from the inferred planet 
to its nearest star is some 65,000,000 miles compared 
to the 93,000,000 miles which separate earth and sun, 
and an orbit of the new planet is completed in about 
five of our years. (Concluded on page 159) 

*New York: American Institute of Mining and Metallurgical 
Engineers, 1942. 476 pages. $5.00. 


















HAT the motorcar will be after the war depends 
to such an extent upon the time element that 
one might say the answer is “ How long will the 

war last?” or “How old is Ann?” Technological things 
are happening so fast and in such dizzy sequence, each 
idea having its own influence on future design of all 
kinds, that one can merely indicate the trends sug- 
gested by wartime happenings. 

In the first place, the position of the motorcar in the 
hands of John Citizen following the war is going to de- 
pend entirely upon the wisdom or the asininity of our 
tax-making bodies. If they follow the European method 
of permitting luxuries for only the rich and tax a car on 
its design — or in any way limit design by tax structure 
— the car will be designed by the tax assessor and not by 
the engineer. The American system of leaving the engi- 
neer alone and, after his product is finished, taxing it 
through levies on gasoline or roads or service, will bring 
tremendously greater revenue and be felt less by the 
public. If the engineer is left alone and the manufac- 
turer is allowed to build his cars as he wishes, then the 
motorcar will have a glorious revival when peace cames, 
and the autogiro, the helicopter, and the private air- 
plane will take their places on their own merits and for 
their own special fields of operation. 

The American people are learning from aviation the 
value of elimination of waste. Airplane design is teaching 
us to use every ounce and every cubic inch for some 
purpose. Efficiency in design has taken on a new mean- 
ing; many of the traditional approaches toward engi- 
neering are obsolete. 


MacGregor 


An experimental car, the Scarab, designed by the author, Its 
engine is housed at the rear. 


And There Shall Be Motorcars 


Postwar Automobile Design Will Be Influenced by Present 
Trends in Aviation and by Legislation as Well 


By WitiiaM B. Stout 











Even in architecture we have been swinging away from 
the decorative to the functional until now, as a result of 
our tremendous housing problems, we are learning to con- 
serve every inch of living space in a dwelling rather than 
waste it on frills. Built-in kitchens, folding furniture, 
disappearing beds, and even folding houses are becoming 
the vogue for this emergency. The tiny-house trend is 
bringing hundreds of new accessories to fit it. Hence we 
are getting a new industry — sort of halfway between 
the old architecture and housing as we know it, and the 
trailer industry from which housing has adopted so 
much. 

The same will be true in the automobile business, 
with the automobile designer adapting and adopting 
from airplane experience. In an airplane, one pound of 
weight is of tremendous importance; to carry around one 
pound of excess weight is a continuous source of expense 
to the operating company or owner. In a motorcar, 100 
pounds of weight do not mean much; the owner pays 
for the gas to drag it around and does not think it im- 
portant as yet. The airplane, however, is making him 
weight conscious: Knowing that airplane engines can be 
built with a weight of one pound per horsepower while 
his car engine weighs ten pounds per horsepower, he 
begins to wonder about the engineering ability of auto- 
mobile designers. 

A motorcar of the past, on a given wheel base, wasted 
a majority of the ground space occupied by the car 
the long enormous hood to accommodate the tiny en- 
gine; the small amount of space left behind the hood 
to accommodate the passengers: the width that might 
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in old-timer, without windshield or doors, but possessed of four 
lamps and a nobby toolbox. 
















Interior of the experimental Scarab 


be used inside but is wasted on running boards and 
fenders. All these things do not make sense to the air- 
plane engineer, who is accustomed to using the entire 
volume of his craft for occupancy. Neither does the idea 


of two separate constructions — a frame below and a 
body above, submitted as a “unit” structure. Either 
the body should take all the load; or the frame, as on a 
truck, should be designed to take the load without the 
body. The two together fight each other and make bad 
engineering. 

The balance in weight-location of the motorcar just 
‘happened ” and is not the result of research. The pre- 
war automobile, which just “grew up” to what it is, 
still shows a vast influence of the horse-and-buggy days. 
The postwar car will have half the weight of present- 
day automobiles — say 1,800 pounds for a five-pas- 
senger car or maybe even half of that. There will be 
considerable use of plastic materials in panels, body 
details, and so on, but not particularly of plywood. 
Wood in its natural form is too unreliable a material to 
have the necessary strength for safety characteristics. 
Plastic, however, shows great promise as an automobile 
material. 

Engines will be air-cooled, since the war has taught 
us how to air-cool a motor much better than we can 
liquid-cool it. Liquid-cooled engines in all aviation 
activities have been of the pursuit type — short lived, 
of high mean effective pressure. Transports and long- 
distance bombers are fitted with the lighter, longer- 
lived, air-cooled engines. The radial engines give a 
maximum of cubic inches of displacement per pound 
of metal. 

The liquid-cooled types, being much heavier, can 
only approach the weight-per-horsepower output of 
air-cooled engines by getting much more power out of 
every cubic inch. In other words, only by overloading 
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an automobile-type engine can an airplane engine be 
made out of it — and if it is overloaded, it becomes at 
the maximum a 50-hour engine. If this lesson is not 
absorbed by the automobile manufacturer, the air- 
cooled engine will be put into the automobile field by 
the airplane manufacturer, who has learned his lesson 
first hand. 

Because of their light weight, engines will for the 
most part be located in the rear. Since their weight will 
be lighter, however, this relocation will not make so 
much difference in the balance as before. Instead of a 
long wasteful hood, symbolizing power and speed (things 
which no longer will be allowed on the road), power 
plants will be concealed and the entire car and floor 
space given over to passenger comfort. The width of the 
car from edge to edge will all be usable space, as will the 
entire length from front to rear. Cars will be on the same 
wheel base perhaps, but they will have far greater in- 
terior space and much more room for luggage. 

With the adoption of wider bodies which come clear 
out to the edge of the running board, a higher roof will 
not look ungainly: hence ceiling heights will increase. 
Bodies will be smoothly contoured — though not neces- 
sarily in the streamline manner, which has little value 
in cross winds. Pointed noses will be avoided on ac- 
count of the difficulty of steering in side winds. 

The vision permitted in cars today is not sufficient: 
The corner posts get in the way, obscuring enough of the 
road to cause many crashes; there is not enough vision 
to the rear for safety. One way to eliminate present 
corner posts is to combine forward side windows and 
windshield in a single piece of glass or in two pieces 
meeting in the center of the windshield if it is a \V wind- 
shield. This scheme would have vertical structural 
members within the front-door pillars. Another way 
would be to fabricate the corner posts out of transparent 
material. It is my belief that a new type of vision will 
be adopted for automobiles in the not-too-distant future 

not by the addition of hot transparent tops but by 
the providing of more range at the rear and sides of 
the car. 

There seems to be a tendency in the direction of 
greater political regulation of everything. From this 
tendency it seems quite probable that the enforcement 
of the present 35-mile-an-hour speed limit will have 
some bearing on future laws in all states, and it is a 
question whether motorcar drivers will be allowed to 
go more than 50 miles an hour after the war except on 
special roads. This limitation was being very seriously 
proposed even before the war came, and now the slowing 
down of traffic during the war will probably make the 
limitation permanent. If further restrictive laws limit 
the value of automobile transportation, then the en- 
gineering problems presented by the helicopter and the 
small airplane will require a wholly different approach 
—that necessitated by replacement of automobile 
travel with air travel. Hence how quickly the helicopter 
develops as an actual city conveyance will be influenced 
largely by the wisdom or the ignorance of legislators. 

If, as seems probable, speeds on all roads will be kept 
down to 50 miles an hour after the war, an engine of 20 
horsepower will be entirely sufficient for level country 
and 30 horsepower will be ample (Continued on page 156) 














Dried Apples—1943 Model 


Dehydration, of Increasing Importance in Preparing Wartime 
Foods, Gains in Stature as an Industry 


ELPING to prepare dried apples as they were 
prepared in my boyhood was an experience to be 
remembered. Gathered in the warm kitchen on 

a late autumn evening, the family or perhaps a small 
neighborhood party attacked the baskets of ruddy Bald- 
wins. One of the younger members ran the little paring 
machine which was screwed to the table top; others took 
the pared apples, trimming off bits of unremoved skin, 
quartering and cutting out the cores with their seed 
pips, stems, and bits of dead blossom, and removing 
bruises and imperfections caused by invading moth 
larvae. The next group, with darning needles threaded 
with twine, strung the pieces in long chains like a gigan- 
tic necklace. All that then remained was to hang the 
chains in long loops on a special frame or on nails 
driven into the walls of the shed or barn, where the 
bright autumn sunshine and the free sweep of the air 
could carry on the preserving process of evaporation au 
naturel. 

Drying was undoubtedly the first method of food 
preservation to be applied by man, probably in imitation 
of the natural process that occurs in the grains and 
seeds of many plants — beans and peas, for instance 
which dry while still attached to their stalks. Our fore- 
fathers along the New England Coast and elsewhere 
learned from the Indians how to prepare samp from 
corn and perhaps to dry herbs of various kinds. They 
also early began to dry split and salted codfish on racks, 
or flakes, spread on rocks where there was a good sunny 
exposure on fair days. Dried codfish prepared in this 
way was the first food product made in America for 
export and thus constituted our first real food industry 
in a commercial sense. 

From these simple beginnings, it seems and actually 
was a long road to a real factory industry with scien- 
tifie control. The primitive methods of the Colonials 
endured for about 200 years — in fact, still persist. 
But somewhere about the time of our Civil War, the 
process of evaporating such fruits as apples and peaches 
“ame into existence. The method, a small-plant opera- 
tion, used special kilns or chambers in which the sliced 
fruit was spread thickly over perforated floors made of 
narrow strips or slats; warm air, produced by means of 
stoves or furnaces in a space below, was passed up 
through the mass of fruit; and the moist air caused by 
evaporation from the cut surfaces was removed through 
stacks at the top of the chamber. Some of these dried 
fruits and also small quantities of dried vegetables were 
used by the North during the Civil War to improve the 
nutrition of men suffering from scurvy and other dis- 
eases, but their success was not notable as recorded in 
the annals of the surgeon general. 
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The old type of kiln may still be seen in the great 
apple belt of central New York, along with the modern 
tunnel driers which have largely superseded it. On the 
rainless Pacific Coast, sun-drying of prunes, apricots, 
peaches, grapes, and pears was long practiced. Not until 
nature made a mistake and sent rain out of season did 
the drying tunnel become the regulation equipment for 
this business. Even now vast quantities of raisins and 
prunes are produced by sun-drying. The magnitude of 
the industry is not inconsiderable: California alone 
produces more than 500,000 tons of evaporated, or dried, 
fruit annually. All these products are sweet fruits, high 
in sugar content. When the 80 per cent or more water 
normally present has been reduced by evaporation to 
18 to 25 per cent, the fruit will keep without spoilage 
if held in dry places, aided of course by the liberal treat- 
ment with sulphur dioxide given during the early stages 
of the operations to destroy the microbic and insect 
life constantly present on fresh fruits. 

While this mode of preservation involves the drying 
out of a part of the water, it is not “dehydration” as 
the word is now used in relation to vegetables. In de- 
hydration, a far greater amount of the water must be 
removed: At present some foods are not rated as de- 
hydrated unless the moisture content has been reduced 
to 5 to 7 per cent, and for others the reduction must 
be even less. Dehydration in this sense and as applied 
to vegetables commercially is of comparatively recent 
development, although the process is in reality so old 
that references to it may be found in Pliny and other 
writers of ancient days. Someone remarked once that 
there is nothing new except what has been forgotten. 
This may perhaps be fairly said of dehydration. 

Our interest today centers on the dehydration of vege- 
tables, meats, fruit juices, eggs, milk, and similar prod- 
ucts. Eggs and milk of course have been commercially 
produced in dry form for more than a quarter of a 
century. A very recent development in dehydration is 
the drying of meat in small pieces usable for stews, pies, 
and hash. Many tons of this material will soon be availa- 
ble for the food of our fighting forces. 

Canning was the first great method of food preserva- 
tion capable of being applied to all classes of foods — 
meats, fish, fruits, vegetables, and to combinations of 
these such as soups, stews, hash, and sausages. So useful 
was this method that it exceeded all others in importance 
for many decades. Refrigeration and its grandchild, 
quick freezing, have had an interesting and important 
part in the food industry. 

Drying, older by far than any other process, was a 
neglected field. The drying of vegetables as we visualize 
the process today was apparently first carried out by an 
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American living in Australia who about 1886 prepared 
dried potato and other vegetables for exploring parties 
and miners going into the desertlike and unproductive 
interior of that country. In the early Nineties, the dry- 
ing of potatoes was begun in Germany. Some of the 
product found its way to this country and was sold to 
miners who were rushing into Alaska after the Klondike 
gold strike of 1896, when men had to carry on their 
backs or on sleds or other devices the food supplies 
which they would require. Since drying reduced both 
weight and volume, the advantages of the process were 
evident. A bushel of potatoes in dried form would weigh 
perhaps six pounds, and the product needed only to be 
soaked in water until rehydrated and then cooked to 
make a belly-filling article of diet. 

Soon a few small companies in Washington and Ore- 
gon started manufacturing dried potatoes. Unfortu- 
nately their product was so heavily sulphured as to be 
far less palatable than it should have been, but at least 
it was edible and nutritious for a time although it devel- 
oped poor flavor and disagreeable color with age. When 
the Spanish-American War broke out in 1898, the Navy 
purchased some of this dried potato, and on the mem- 
orable trip of the Oregon a considerable supply had been 
taken aboard. In the warm ship and damp sea air, it 
became dark colored, ill flavored, and uneatable, and 
most of it was thrown overboard. 

The Boer War in South Africa reawakened interest 
in the drying of vegetables. At several plants in Canada 
and the United States (there were a few very small 
plants by that time), considerable quantities of dry 
soup mixtures of various vegetables in small pieces were 
prepared and shipped to the British forces, and were a 
welcome addition to the diet of the soldiers. After the 
war the business declined, but one manufacturer who 
had a large stock on hand packed it in paraffin-lined 
barrels and kept it in his storehouse. On the outbreak 
of the World War nearly 15 years later, it was sent to 
the British army and used by the men. The history of 
this material is cited as an example of the fact that 
dried products can be kept for long periods, provided 
they cannot absorb moisture or are not too much ex- 
posed to air. 
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Wars have ever stimulated development in the food 
industry, for soldiers must eat and foods must be 
brought to them in quantity and, as far as possible, 
in the most compact and safely shipped form — canned 
products, for example. Our Civil War was the first 
great stimulator of the canning industry. The first 
World War greatly increased the interest in dehydra- 
tion of war foods started by the Boer War. After we 
entered World War I and had noted British commissary 
experience, the question arose of supplying our armed 
forces with dehydrated foods. The Navy, possibly re- 
membering the experience of 20 years before, was not 
interested in such a project, although some dried foods 
were purchased later. The Army Quartermaster Corps, 
abetted by the food division of the Surgeon General’s 
Office, decided to try these foods, and contracts were 
made for millions of pounds to be sent to our men in 
France. As an officer in the food division, I had been 
working on these foods. We had been able to secure 
some high-grade products which had met the approval 
of Herbert Hoover, various cabinet members, and other 
top officials. When the demand for the enormous quan- 
tities required actually came, however, the high-grade 
products could not be obtained, and contracts were 
made with men who had large drying plants for other 
products but who had little or no knowledge of methods 
of producing good dried vegetables and no expectation 
of remaining in the business after the War. As a result, 
the vegetables sent to France were poor in quality, often 
badly or insufficiently dried, and therefore not attractive 
and palatable. Moreover, the Army cooks had had no 
experience with these products and often served in- 
congruous mixtures very badly prepared. No wonder 
that men who were forced to eat them or nothing came 
home with unfortunate and rebellious memories. The 
result was what might be expected. The business all 
but died, not to be revived for another 20 years. 

Despite this adverse situation, it had already been 
definitely proved possible to make excellent dehydrated 
products which, when suitably treated and cooked, 
compared favorably either with freshly cooked vege- 
tables or with canned products. The chief drawback to 
the dehydrated products of 20 years ago seemed to be 
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Twenty grams of dehydrated beets, of dehydrated carrots, and of dehydrated onions are shown in the first, third, and fifth jars above. An 

equivalent amount of the dehydrated product is shown after rehydration in the second, fourth, and sixth jars. Dehydrated according to the 

best modern techniques, the vegetables are restored to plumpness, tenderness, and natural color by rehydration, which requires only a matter 
of 10 or 15 minutes. 
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One egg and three dozen eggs, one carrot and 30 carrots. Dehydration plus compression means great saving in shipping and storage space. 
Compressed at 400 pounds per square inch, the eggs in the brick above were reduced in volume 34 per cent from the powdered state, which 
had reduced them 80 per cent in weight from the original. The carrots, compressed at 1,500 pounds per square inch, were reduced 78 per 
cent in volume from the dehydrated shredded state, which had cut their weight 80 per cent from the untreated product. Bernard E. Proctor, 


that they required a rather extended soaking in order 
that water might be absorbed to replace that removed 
by evaporation and to bring the materials back to the 
physical state of plumpness and consistency in which 
they naturally occurred. The dehydrated vegetables of 
today, which have had a more scientifically controlled 
pretreatment, need only be put into warm water, brought 
up to a boil, and then boiled for 10 to 20 minutes. 
As some of the products are actually precooked, the 
time for rehydration has been much shortened. It seems 
not unlikely that the majority of dehydrated vegetables 
will in future be precooked before being dried, as they 
retain flavor and appearance well. The work of prepar- 
ing them for the table would thus be reduced to treating 
them with enough water for complete rehydration and 
to adding the proper seasoning. Use of too much water, 
of course, results in the loss of minerals, salts, and solu- 
ble materials which so commonly are lost when raw 
vegetables are cooked in the home and the water in 
which they have been boiled is thrown away. 

One form of dehydrated food, in fact, already is pre- 
cooked. This is the dried potato known as “riced” 
potato, which, after being fully cooked, is extruded 
through orifices, as with spaghetti, and then dried. 
An excellent mashed potato may be made from this 
product through adding the requisite seasoning and 
water, heating, and beating or stirring vigorously to 
give uniformity and lightness to the mass. 

To return to the history of dehydration, several fac- 
tors conspired after the first World War to prevent a 
normal development of the industry. The first may well 
be regarded as the antagonism which had been produced 
in the minds of thousands of returning soldiers. Added 
to this may be mentioned the lukewarm and later nega- 
tive attitude of the United States Department of Agri- 
culture; the antagonism of the canning industry, which 
perhaps desired no competition from an allied indus- 
try; the unwillingness of financiers and banks to advance 
money for a project they assumed to be of questionable 
future success; and the obvious fact that there was no 
volume of good products on the market with which 
the consuming public could become acquainted. More- 
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over, we were at that time ignorant of some very im- 
portant aspects of proper drying as it is now understood. 
We may pass over the years from 1919 to 1939 with 
the comment that only a few individuals and institutions 
kept up an interest and did constructive work for useful 
development of this great field. 


re the outbreak of World War II in Europe, 
interest began to revive. It became apparent that 
we faced a great problem in supplying food to Britain 
and other of our future allies. The shipping situation was 
acute. Saving of space and weight was all important. 
Again dehydration seemed to be the answer. The Army 
and Navy, knowing that foods are munitions as much 
as are tanks, bombers, and guns, looked to this means 
for supplying men who would be sent overseas, for it was 
evident by 1940 that America would eventually be in 
the war. 

In 1940-1941 the Bureau of Agricultural Chemistry 
and Engineering hence appointed a committee of inves- 
tigation and research, which began work at the Western 
Regional Research Laboratory in California, whence 
some excellent results have come. For months the 
United States, still at peace, sent great quantities of 
dried eggs, dried milk, and some other foods to Britain 
and elsewhere through the lend-lease program. 

The treacherous attack at Pearl Harbor, the fall of 
Singapore, and the overrunning of the East Indies by 
the Japanese brought matters to a head, making clearly 
evident that every effort must be exerted to promote 
dehydration, for the main supplies of rubber and tin 
were lost to us, and the stock pile of tin in the United 
States was so limited that canning operations and can 
manufacture had to be very drastically curtailed. Obvi- 
ously if we were to have an abundance of preserved 
foods, some containers other than tin cans must be 
rapidly developed. Canning was therefore largely con- 
fined to foods destined for the Army and Navy and to 
essential foods such as evaporated milk, strained and 
cut vegetables and fruits for young children, condensed 
soups, and a greatly reduced line of other foods. Many 
fruits and vegetables ordinarily (Continued on page 146) 

















The Duck 


How Alexandre Goupil’s Airplane Control Theories of 1884 
Were Proved in 1917 Not Too Wide of the Mark 


By S. Paut JOHNSTON 


HE record of aeronautical research in the second 

half of the Nineteenth Century is littered with 

sketches and descriptions of “flying machines” of 
an astounding catholicity of pattern. The researches of 
Cayley and Henson and Stringfellow prior to 1850 had 
kindled a spark of hope that the agelong problem of 
flight for man was not completely insoluble. In the up- 
swing of scientific interest that marked the early Vic- 
torian era, no scheme for aerial navigation was too fan- 
tastic to be put down on paper or to call for heated 
debate before the learned scientific societies of the day. 

For the most part these ideas remained on paper and 
served only to supply material for writers of the Jules 
Verne school. There were a few exceptions. Horatio 
Phillips tested some of his airfoil theories with a tethered 
device that looked like a threshing machine on a cir- 
cular board track. It never flew. Sir Hiram Maxim pro- 
duced a steam-driven monstrosity that presently col- 
lapsed into a colossal heap of junk without yielding any 
information of permanent worth. Of the score who 
sought to solve the riddle of flight, not a single man 
in those days had the satisfaction of seeing the product 
of his sweat and imagining translated into stick and 
fabric and launched into the air in anything resembling 
controlled flight. (The French still claim that Clément 
Ader achieved that goal in 1886. All evidence of history 
fails to support the allegation, and the foregoing state- 
ment is hence offered without apology.) 

One man, however, had he lived but a few years 
longer, might have proved an exception. His name was 
Alexandre Goupil. Could he have stood on a flying 
field at Newport News, Va., on a January morning in 


1917, he would have felt that his dream of 33 years be- 
fore had been vindicated. He would have seen what ap- 
peared to be an exact construction from his patent 
drawings of 1884 wobble down the field and take to the 
air under its own power. 

It happened this way. In 1914, Glenn H. Curtiss 
found himself on the losing end of a long court battle 
with the Wrights over the method of lateral control for 
airplanes. Even though his machines carried interplane 
ailerons operated by a yoke around the pilot’s shoulders, 
instead of the hand-operated wing warping of Wilbur 
and Orville Wright, the courts decided that he was an 
infringer and ordered that he pay royalties on every 
Curtiss machine sold. This was a bitter pill. The Curtiss 
temperament rebelled violently. G. H. was a fighter 
with a dogged determination not to be licked. Besides, it 
would cost him a pretty penny, for the outbreak of the 
European war in 1914 had brought to his factories un- 
dreamed of possibilities for the sale of airplanes. 

Curtiss’ only recourse was through the higher courts. 
He was prepared to go to the Supreme Court if neces- 
sary. He assembled a corps of experts, both legal and 
technical, and in 1915-1916 went to work to build up 
the evidence on which to base an appeal. The staff 
combed the history of the entire prior art, hoping to 
turn up something to prove that the Wrights’ claims had 
been anticipated. 

In those days, the history of aviation was none too 
well documented — there were few bibliographies, there 
was no Institute of the Aeronautical Sciences to collect 
and to classify aeronautical information. It was every 
man for himself. Even the United States patent files 
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Sectional view of Goupil’s steam airplane, from La Locomotion Aérienne. This was the drawing partly disclosed to the Curtiss group, 
from which Dr. Zahm recognized the origin of the proffered documents. 
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were none too good; those of foreign governments were 
worse. Flying machines before 1900 had not been con- 
sidered in the realm of serious invention. The early 
patentees had had their pet ideas filed away in the 
‘crackpot departments.” Searchers would be lucky to 
stumble across the things they were seeking. 

Curtiss’ sleuths had little luck. Clues were scarce. 
They discovered little tangible evidence in patent files 
or in libraries. None of the investigators knew quite 
where to start. 

One day a mysterious visitor turned up with a story 
that seemed too good to believe. It was the old yarn of 
the yellowing document found in the forgotten trunk in 
the dusty attic. This was alleged to be the only extant 
copy of a patent for a flying machine with a three- 
torque control system. It would furnish exactly the kind 
of proof that Curtiss wanted. Only a glimpse of a 
crumbling sheaf of papers was allowed. It was suggested 
that the documents might be a bargain at $10,000. But 
Curtiss was too shrewd to buy any allegedly pig-filled 
poke, even though the odor of bacon was strong and he 
was hungry. He stalled for time, demanding further 
proof that the thing was what he wanted. Somewhat 
reluctantly the ancient book was opened to display a 
partly concealed diagram which represented a birdlike 
flying machine. 

That did the trick, but not what the bargainer had 
expected! He did not realize that on Curtiss’ staff of ex- 
perts was one of the outstanding aeronautical historians 
of the time — Albert F. Zahm, later to be chief of the 
division of aeronautics of the Library of Congress. That 
quick glimpse started a chain of thought in Dr. Zahm’s 
mind. Carefully piecing together his recollections of his 
research in the early literature of flight, he soon identi- 
fied the book, La Locomotion Aérienne, the author, A. 
Goupil. 


Dalton’s Duck in flight at Newport News, January 16, 1917, demonstrating validity of Goupil’s theories. The OX X engine can be seen 
in the body just below the leading edge of the wing. The pilot sat in the body behind the engine. 








Once the inventor’s name was known, the rest was 
easy. A quick search of the United States Patent Office 
files brought the Goupil disclosures of 1884 to light. Cur- 
tiss saw in them the answer he was seeking. He had 
saved his $10,000, but it is only fair to add that after the 
specifications’ and drawings had been located and se- 
cured from Washington, Curtiss paid the owner $1,500 
for the copy of the book found in the attic. 

Here was something! Yet after all, it was only an idea 
on paper, not exactly the sort of thing to be depended 
upon to hold water in a court of law. All right! Then 
he would build one and prove that it would work — that 
should be evidence enough of practicability to establish 
“prior art.”” So Glenn Curtiss ordered his newly estab- 
lished Buffalo plant to build a “Chinese copy” of 
Goupil’s machine, based on the drawings and descrip- 
tion of La Locomotion Aérienne. The job was turned 
over to N. W. Dalton for construction. Inevitably, the 
machine was christened Dalton’s Duck. 

A few people are left in the Curtiss organization who 
clearly recall the days of the Duck. Al Wieland, factory 
manager at Buffalo, remembers the rush and bustle that 
went on behind a curtained-off section of the old Kale 
Street plant during the fall of 1916. (He was too busy 
turning out trainers for the United States and British 
air services to pay a great deal of attention.) Ed 
Dollinger, now superintendent at plant 2, built one of 
the birdlike wings. Charley Mattoon, who carries the 
responsibility for the selection and morale of the rapidly 
expanding personnel of the airplane division, was at 
Hammondsport, N. Y., when the Duck first arrived. He 
helped install the OXX engine and witnessed the pre- 
liminary tests and a minor crack-up. Jim LaMont, one 
of the earliest of airplane mechanics, later maintenance 
superintendent for Northwest Airlines and now manu- 
facturing gliders for the Army in St. Paul, has vivid 













In this picture of the Duck in flight, ailerons under the wings 
are shown. Extra bracing was added to insure adequate strength. 
Note similarity to the original design except for change in the 


landing gear. 


recollection of the difficulties that were met and over- 
come in trucking the awkward “bird” from Buffalo to 
Hammondsport. (Some of the roads were too narrow, 
some bridges too low.) He recalls that “the morning 
after the test, we fellows got a football, painted it white, 
and put it underneath the belly; then said, ‘Dalton’s 
Duck \aid an egg!’” 

Whether the Hammondsport pranksters had in mind 
the theatrical usage of the expression is not known. In 
any event, the first trials were not particularly success- 
ful. The machine barely got off the ground. The field was 
too small. After repairs and modification (probably at 
Buffalo), the Duck was packed off to the Curtiss flying 
field at Newport News, Va., which provided consider- 
ably more room in which to maneuver. 

There, on January 16, 1917, the final trials were held. 
Victor Carlstrom, one of the best of the Curtiss pilots of 
the time, was at the controls. John Tarbox, then patent 
consultant for Glenn Curtiss (now with Edward G. 
Budd of Philadelphia), and William Valk, still patent 
attorney for Curtiss-Wright, witnessed the trials. Pre- 
sumably, Dalton (who is also with the Budd Company 
today) was a more than casually interested spectator. 

Compared with the performance of even the worst of 
the production airplanes of 1917, the Duck was a miser- 
able failure, but fly it did beyond all question, and in the 
skillful hands of Pilot Carlstrom it not only flew straight- 
away but made a controlled circular flight. It could not 
in any sense be called a successful flying machine. It was 
never “flown” more than a few feet off the ground. It 
lacked the essential practicability of the first Wright 
machine, but it did embody the three fundamentally 
necessary flight controls — a vertical rudder for steer- 
ing, a horizontal rudder or elevator, and, what is most 
important, a set of rudimentary ailerons for lateral con- 
trol. Goupil’s conception of 1884 was sound in principle. 
That information was all Curtiss wanted. He had proved 
a point to his own satisfaction and, he anticipated, to 
the satisfaction of any court. The Duck was wheeled 
back into a hangar to gather the dust of years before it 
was finally destroyed. 

After all the trouble and the expense (and, we sus- 
pect, a certain amount of fun), the Duck served no use- 
ful purpose. With the entry of the United States into the 
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War in April, 1917, and with the tremendous expansion 
of aviation that followed, differences of opinion over 
patent rights covering aircraft had to be adjusted with- 
out recourse to the ponderous machinery of the law. 
The record of our aviation effort of 1917-1918 was bad 
enough. It would have been far worse but for the forma- 
tion of the Manufacturers Aircraft Association with its 
patent pool and its cross-licensing agreements. Curtiss’ 
appeal against the Wrights never got into court. It was 
settled by arbitration under M.A.A. auspices. The rec- 
ord of the building and the flying of the Duck hence was 
never introduced as evidence before a court. It was soon 
forgotten in the rush of events. Except for a few pages 
published over a decade ago in a scientific journal of rel- 
atively small circulation,* no record of its existence has 
been found in print. Dalton’s Duck is now only a dim 
and dusty memorial to an almost forgotten man — A. 
Goupil. 

Alexandre Goupil deserves better treatment than 
most aeronautical historians have accorded him. F. 
Alexander Magoun, ’18, and Eric F. Hodgins, ’22, give 
him a brief paragraph in A History of Aircraft. Charles 
Dollfus and Henri Bouché, who in their magnificent 
Histoire de I’ Aéronautique overlooked little that added 
luster to the works of their compatriots, did little better 
by him. In my own recent summary of aviation’s his- 
tory, Horizons Unlimited, Goupil was passed over as one 
who “. . . undertook an ambitious project in 1884 — 
no less than the construction (Continued on page 152) 

* Journal of the Maryland Academy of Sciences, I1:137—143 (April, 
1931), “Alexander Goupil, Inventor of Three-Torque Airplane Con- 
trol,” by A. F. Zahm. 


Aeroplane a ailes fixes 


Goupil’s con- 
cept of an air- 
plane in 1884. 
This drawing, 
that reproduced 
on page 130, 
and one other 
were the only 
ones available 
for the con- 
struction of the 
Duck in 1917. 


















ORALE is an ugly word, though, like many 
other ugly things, it is very much in evidence 
at the moment. We speak of national morale 
or group morale or individual morale as being high or 
low, as we tend toward courage and confidence or toward 
cowardice and despair. There are many signs that the 
morale of the architectural profession is not satisfactory. 
To speak bluntly, it’s pretty bad. 

Building for “commoditie, firmenes, and delight” 
has ceased, and the architect’s present plight is pitiable; 
but that it is hopeless is still open to question. The loss 
of employment is hard to bear, but the loss of one’s self- 
respect is not to be borne at all. “Who steals my purse 
steals trash . . . ; but he that filches from me my good 
name robs me of that which not enriches him and 
makes me poor indeed.” It is shocking to discern so 
many symptoms of decaying morale in all the talk that 
goes on about architecture and the future of the 
architect. Even the old terms “architecture” and 
“architect” are being used more and more sparingly, 
as though they might hint at some taint or stigma. 

To refer to architecture as an art is no longer con- 
sidered good form in certain circles. And any chance 
reference to beauty makes the average architect hang 
his head in shame. He feels himself not only unwanted 
but scorned. He apologizes for his past virtues simply 
because he hears them vociferously described as vices. 
And he begins to follow a policy of appeasement — to 
compromise with his own inner faith. The efficiency boys 
seem to have got his goat and he longs, oh, how he longs, 
to be an engineer. 

Well, engineering is, like marriage, an honorable 
estate, and not to be entered into lightly, but solemnly, 
soberly, and in the presence of God. And, as our marriage 
laws are based on the principle of monogamy, candidates 
for matrimony are, not unreasonably, required to make 
up their minds. Mistakes of choice frequently occur, but 
the anguish of temperamental incompatibility may be 
relieved by the courts. So likewise if any of us should 
decide to divorce himself from the Muse of Architecture 
and pay allegiance to the Muse of Engineering, the 
way to do so is open. Only let us have an end to this 
eternal-triangle stuff. Let us fish or cut bait. 

Perhaps before we decide to make so important a 
decision, however, we might do well to consider some 
of the circumstances which have brought about our 
confused and debilitated state of mind. Until a few 
years ago, the architect believed in himself and in the 
dignity of his calling. He was respected in the com- 
munity as a man apart from the jerry-builder or the 
structural engineer. By reason of his special qualities 
and, to some extent, as a result of his training, he had 
been able to cultivate the public appreciation of 
architecture as an art, differentiating it from mere 
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building. He had succeeded in organizing his profes- 
sional concepts in such a way as to win the respect of 
the more intelligent elements of the community. By 
them he was considered not a futile visionary, a dilet- 
tante, or a long-haired aesthete, but a man of taste 
and sound, practical judgment. His sense of order, his 
skill in plan and design, were supplemented by sound 
knowledge of fundamental structure and by sufficient 
administrative ability to correlate and combine the 
various factors and crafts involved in each special work 
entrusted to him. 

Under these conditions, many men rose to eminence 
in the architectural profession, some in limited, some 
in larger fields. Always the architect’s personality 
was revealed in his accomplishments, and the work of 
the more talented men was easily identifiable by this 
personal touch even in the period when eclecticism, in 
the use of so-called historic styles, was rampant. If 
this eclecticism resulted in a certain anarchy, it at least 
stimulated the public imagination toward an increased 
respect for the goals which a truly national architecture 
might some day attain. Gusto, virility, and vigor 
abounded in much of the work of the generation just 
past. This exuberant practice of architecture went on 
all over America until the great debacle of 1929. With 
no indigenous architectural traditions of our own, 
in a terrain embracing all the topographical variety of 
a continent, in a climate ranging from the extremes of 
Greenland’s icy mountains to India’s coral strand, and 
with a population of mixed European ancestry, a con- 
siderable period of experimentation is understandable. 
Even so, we were developing an American idiom, espe- 
cially in our commercial structures and our domestic 
architecture. In these fields we had achieved standards 
of efficiency and convenience unmatched in Europe or 
elsewhere. We hadn’t, it is true, learned to conceive 
the home as a mere machine for living. We regarded it 
rather as a pleasant haven, the focal point of normal, 
decent, intelligent family life and of civilized hospitality. 
Its roots were in the earth, and it bore no resemblance 
to a ship, a tank, or a body by Fisher. 

During World War I, there had been a perceptible 
lessening of activity. The architect was momentarily 
thrust aside and his place usurped by the constructor. 
Army cantonments, barracks, depots, and supply bases 
were thrown together in a great hurry, and, as emer- 
gency and temporary structures, they were perhaps 
justifiably considered not worthy of the architect's 
capabilities. Architects had a mild case of jitters, fearing 
continued encouragement of the builder and constructor 
after the War, although even in normal times the great 
bulk of building in this or in any other country has 
been accomplished without benefit of architects or 
architecture. This nervousness was not immediately 
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justifiable, for throughout the building orgy following 
the War, American architects were employed on a scale 
unprecedented in any other time or place. But flies 
appeared in the ointment. 

In the speculative frenzy of the Twenties the pro- 
moter, the realtor, and the go-getter seemed to rule 
the roost. Witnessing their pre-eminence, the architect 
frightened himself into believing that his security 
depended on the mastery of their arts rather than on the 
cultivation of his own. Some devil kept whispering that 
the architect could survive only by himself becoming a 
realtor, a promoter, or a captain of finance. He was 
urged to think less and less about architecture as 
architecture and more and more about architecture as 
business. 

The War had interrupted the orderly progress of 
architecture in Europe, and the rebuilding of the 
devastated areas of France contributed nothing of any 
inspirational value. In the Germanic countries, however, 
forces were being released which would tend to change 
the entire course of architectural progress. In Germany, 
in Holland, Belgium, Norway, and Sweden, a new cult 
of efficiency per se was being promulgated. This new 
cult was destined, ultimately, to spread across the seas 
and to influence, for better or worse, our preconceived 
theories of design and our hitherto cherished concep- 
tions of the dignity of architecture. Functionalism was 
hailed as a new discovery, although few architectural 
principles or motives can be said to have been more 
functional than the column, the lintel, the arch, the 
dome, or the buttress. While we readily admit that 
some of these motives were becoming less and less 
applicable to modern necessities, the new school’s utter 
contempt for tradition was, to say the least, disconcerting. 

We began to hear of Behrens and Mendelsohn, the 
Bauhaus group, and a very vocal French engineer who 
called himself Le Corbusier. We began to see visions 
and hear voices — high, shrill voices. Frank Lloyd 
Wright came out of his silence, and soon the pack was in 
full cry. Proponents of a new order, in addition to their 
contempt for all precedent and history, exhibited a 
tendency to brush aside every consideration of climate, 
geography, and diplomatic comity in their enthusiasm 
for what they proudly called the “international style.” 

Ironically enough, those who had been loudest in 
their demands that we cease to look toward Europe 
for inspiration but, instead, express ourselves in a 
purely native idiom appropriate to our habits and 
environment, now urged us to follow the lead of the 
internationalists. Photographs of some of their achieve- 
ments began to appear in the architectural press. 
They were studied with interest and awe. They un- 
doubtedly emphasized the merit of simplicity, and we 
felt, with relief, that nothing more could be taken off. 
The reaction of neither the public nor the profession 
was immediately enthusiastic. As the pictures were not 
instantly irresistible, they were soon followed by a mass 
of argumentative and expository literature. Unfor- 
tunately these writings were couched in such occult 
terms and repeated simple and time-worn truths in such 
fantastic jargon that popular bewilderment increased. 
If old clichés were discarded, their place was filled with 
gibberish. 
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As often happens when the masses are confused, op- 
portunists arose to capitalize the public diffidence and 
lack of understanding. Here at least was a new fashion, 
fresh from Vienna, Dessau, or Stuttgart, ready to be 
exploited. Customers could undoubtedly be found if 
they could be flattered or cajoled into believing them- 
selves members of the vanguard. The poor boobs who 
had hitherto been content to ask “What style is it?” 
would perhaps now ask “ What the hell is it?’’ Neverthe- 
less, they could be shamed by a superior pose into 
ultimately accepting it. Had not the same thing hap- 
pened in the field of pictorial art? Those who came to 
laugh (at Cubism, Dadaism, Futurism, and Abstractism) 
remained to pay. 

It was an uphill job in the early Thirties because 
Americans weren’t building much. We knew the old 
stuff to be obsolescent, but we thought we were broke. 
And we couldn’t borrow money from Europe, though 
the international style had been developed in Europe 
with money borrowed from us. Our first experiments 
with the new style were tentative and sporadic — a 
shop front here, a speakeasy there, a cocktail lounge, a 
dentist’s office, a gasoline station. Then our big chance 
came with the celebration of a Century of Progress at 
Chicago. The cognoscenti say (by the cognoscenti we 
mean, of course, the Modern masters) that we muffed 
it. Our American boys hadn’t quite got the feel of the 
thing. Nor did we do much better in attempting to 
visualize the World of Tomorrow at Flushing. True, we 
enclosed a lot of space at both places, having been told 
that architecture is only an envelope, a carton, or shell, 
and that space is the meat in the cocoanut. So the shell 
game goes on — we sneak up on space and try to snare 
some of it in a plastic bandbox or a glass container. 

Seriously we are told that it’s the shape of the space 
that counts, not the appearance of the envelope or 
container. We are dogmatically assured that architects 
throughout the ages have been barking up the wrong 
tree or the wrong column. The new order attaches great 
importance to the use of the fifth column, long known to 
us as the humble Lally and formerly relegated to menial 
and often underground service. As a matter of fact, 
the Lally is probably the oldest of all the orders, and 
no one can deny its insinuating grace and practical 
performance. 

Engineers have always loved the Lally. They’ve 
always loved straight lines, too, as the shortest distance 
between two points and the easiest to draw, with the 
proper mechanical instruments. They never could 
manage moldings or ornament of any kind. Carving 
pained them, detail bored them, composition or propor- 
tion flabbergasted them. Few of them had ever cared 
how a thing looked as long as it stood up. Flat roofs and 
factory sash were a cinch, and the cantilever — oh, the 
cantilever! — was right down their alley. Of course 
they joined the movement, for here was the kind of 
stuff they could do with one hand tied behind their 
backs. They cheered, they jeered. They said that archi- 
tects had been thinking too much of appearances and 
not enough of realities, that we’d been thinking of 
balance and order and something called composition 
or something else called proportion. Worse still (and 
this is the most damning (Concluded on page 144) 
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Alumni Day 1943 Promises Traditional 
Spirit Though Altered; 


Commencement Baccalaureate 


Timing Is 
and 
Spea kers Announced 


in January for the graduating class at Technology 

this year, with Alumni Day scheduled for Saturday, 
January 30; baccalaureate exercises on Sunday, Janu- 
ary 31; and commencement for the Class of 1943 on 
Monday, February 1. Though wartime requirements 
have expedited the graduation of this year’s class by a 
semester and have necessitated a four months’ altera- 
tion of the usual program, the traditional spirit of June 
festivities will be maintained, midwinter or no. Plans 
for Alumni Day call for a shortened program, the cus- 
tomary symposium being omitted. Class Day exercises 
of the Class of 1943 will be held on Saturday afternoon 
as usual, and the Alumni Day Banquet will occur that 


[' will be June in January for Alumni and partly June 


evening. 

Another change from ordinary procedures marks Class 
Day, for Technology will return then for a little while to 
the site of its ancient home on Boylston Street. Since 
the wartime load on Walker Memorial is so great as to 
make Morss Hall unavailable for daytime meetings, it 
has been decided to hold Class Day exercises in the 
building of the New England Mutual Life Insurance 
Company, which occupies the site at the corner of 
Clarendon and Boylston streets in Boston where once 
stood the Rogers and Walker buildings. The Class Day 
program, in which the Class of 1893 will participate 
with the Classes of 1918 and 1943, will be held in New 
England Mutual Hall, with Charles M. Spofford, °93, 
speaking for the 50-year Class and Kenneth Reid, °18, 
for the 25-year Class. The tea dance which follows 
will be held in a smaller hall in the same building. A 
short walk will take one to the Hotel Statler, where at 
seven in the evening the annual Stein-on-the-Table 
Banquet will be the big event. The speakers will be 
President Compton and B. Edwin Hutchinson, ’09, for- 
mer President of the Alumni Association. 


. » « Commencement. . . 


Clarence D. Howe, ’07, will make the commencement 
address at the 76th graduation exercises of the Institute 
in Symphony Hall on February 1. As Canadian Minister 
of munitions and supply, Mr. Howe is responsible for the 
vast war production program of the Dominion, which in 
proportion to its total population is said to be producing 
more materials of war than any other country in the 
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Detgh-N avin 


B. EDWIN HUTCHINSON, ’09 


flumni Day Banquet speaker 


world. Canada is building railway equipment, ships, 
tanks, various types of aircraft, artillery, small arms, and 
many other tools of war in huge quantities. 

Soon after he was graduated from the Institute, Mr. 
Howe, who is a native of Waltham, went to Dalhousie 
University in Nova Scotia to teach civil engineering. 
His work there led to the establishment of the firm of 
C. D. Howe and Company, which became one of the 
great engineering organizations of Canada. Among its 
structures are most of the big grain elevators of that 
country. 

In 1935, Mr. Howe was elected to Parliament, and 
Prime Minister Mackenzie King at once offered him the 
cabinet posts of minister of railways and canals and 
minister of marine, which were later to become the min- 
istry of transport. One of Mr. Howe’s first national proj- 
ects was the establishment of the Trans-Canada Air 
Lines. After a firsthand study of the operation of com- 
mercial air lines in the United States, he began the con- 
struction of a system of transcontinental airports from 
Halifax to Vancouver, and when Canada entered the 
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war the Trans-Canada Air Lines system became a mili- 
tary asset of enormous significance, at the very foun- 
dation of the British Commonwealth air training 
program. 

Mr. Howe ranges far and wide in administering 
Canada’s war projects. He knows from firsthand infor- 
mation what is going on in the Dominion’s industries 
from the Atlantic to the Pacific. Early in the war, a 
journey to England for conferences and personal study 
of war needs nearly cost him his life. He was on the liner 
Western Prince when in 1941 she was torpedoed in mid- 
Atlantic. Taken aboard a rescue vessel after floating for 
hours in a lifeboat, Mr. Howe went on with his mission, 
displaying the singleness of purpose which has marked 
his entire career. He is today 2 member of the supreme 
war production council of the United Nations. 


. .. Baccalaureate .. . 


At the baccalaureate service tor the Class of 1943, 
which will be held on Sunday afternoon, January 31, in 
Symphony Hall, the address will be given by Paul V. 
MeNutt, chairman of the War Manpower Commission. 
The service, in which President Compton will partici- 
pate, will be conducted by the Rev. Carl Heath Kopf, 
minister of the Mount Vernon Church of Boston. 

A graduate in 1913from Indiana University and in 1916 
from Harvard Law School, Mr. McNutt later returned to 
Indiana as a member of the faculty and dean of the school 
of law. His career in public service began when he was 
elected governor of Indiana in 1933. In 1937 President 
Roosevelt appointed him United States high commis- 
sioner to the Philippine Islands, where he served until 
1939. He then returned to Washington to become Fed- 
eral security administrator, a post which led to his 
appointment as head of the War Manpower Commis- 
sion. Now, as director of the nation’s man power, with 
executive authority which gives him complete control 
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over the utilization for war of the skills of every man and 
woman in the country, he becomes one of the most 
powerful public figures of the war. 

In November, 1917, Mr. McNutt was commissioned a 
‘aptain in the Field Artillery Reserve and later was pro- 
moted to the rank of colonel. He holds honorary degrees 
from the University of the Philippines, the University of 
Maryland, American University, and Southern College, 
Florida. In 1928 he was elected national commander of 
the American Legion. His decorations include those of 
commander of the Order of Polonia Restituta from 
Poland and commander of the Legion of Honor from 
France. Indo-China conferred upon him the Grand 
Cordon, Order of Cambodia. 


Model Solomons 


OMPLETE in geographical and geologic detail, 

a topographic model of the southwestern Pacific 
area which has been the scene of grim American 
and Australian battling against the Japanese has re- 
cently been completed by a group of undergraduates 
working in the Institute’s Hobby Shop. The relief map, 
cast in plaster of Paris, weighs about 350 pounds and 
includes the Solomon Islands, New Britain, part of New 
Guinea, and other islands, reproducing accurately the 
curvature of the earth, the mountain ranges, and the 
ocean stretches. It is painted in the natural colors of 
the area. 

The territory covered in the map is about 960,000 
square miles in area. To calculate the exact curvature 
necessary for the model to be a true representation of 
the region, the map makers used a 20-foot rope to 
represent the radius of the earth and worked from this 
to establish the proper curve for the model. The base 
was then cast in a frame, giving the group a correctly 
shaped surface unbroken by islands. The models of the 
islands themselves were separately cast, the character- 


Geography, geology, cartography, 
and various other arts were com- 
bined by habitués of the M.I.T. 
Hobby Shop in the construction of an 
accurate relief map of the south- 
western Pacific theater of war. Here 
Benjamin F.. Pugh, °45, (left) kib- 
itzes while Milton EF. Pugh, °43, 
student shop foreman, paints an is- 
land. Charles H. Hart, 3d, °46, 
Richard E. Lovett, ’46, and Bradley 
Hahn, °46, debate topography. . . . 
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istics of the terrain being worked out from topographic 
maps, and the islands being modeled individually in 
modeling clay, from which a mold was made. The mold 
was then used for the casting of the representation of the 
island itself. Next step was the accurate positioning of 
the individual islands on the sea surface — a task which 
involved some modified navigation in establishing the 
latitude and longitude of each bit of land. Painting of the 
finished work appropriately was the final touch. 

Naturally, thoroughgoing study of the geography and 
the mountain formations of the islands had to be done 
before actual construction of the map could be under- 
taken. Among the undergraduates who shared in this 
undertaking as well as in the modeling and casting of the 
finished product were Milton E. Pugh, ’43, of Richmond, 
Va., who is student foreman of the Hobby Shop; James 
L. Cooley, 45, of Faribault, Minn.; Harold B. Nelson, 
45, of Rugby, N. D.; Benjamin F. Pugh, ’45, of Rich- 
mond, Va.; Bradley Hahn, °46, of Easton, Pa.; Walter 
A. Mindermann, °46, of Hollis, N. Y.; and Isaay 
Stempnitzky, ’46, of Perico, Cuba. 

The map attracted widespread interest and comment 
when it was placed on exhibition in the Main Lobby of 
the Institute. As a project, it is evidence of the continued 
activity of the Hobby Shop even in extraordinary times, 
and of the maintenance of a tradition dating back to 
1937, when the Hobby Shop was started as an activity 
by a student group under the guidance of Arthur C. 
Watson, chairman of the Committee on the Technology 
Museum. The small room in the basement of Building 2 
which was its nucleus has in the years since been aug- 
mented, and the equipment has steadily increased. 


Weather Men 


A SPECIAL war class in meteorology, which has been 
studying at the Institute since last March, was 
graduated on November 30, when 99 aviation cadets 


. . « The finished map is given a 
last check before going on exhibition 
in the Main Lobby of the Institute. 
Inspecting the 350-pound plaster of 
Paris slab, complete in its represen- 
tation of the mountainous islands, 
are Herbert L. Carpenter, Jr., °44; 
Arthur C. Watson, chairman of the 
Committee on the Technology Mu- 
seum and guiding spirit of the Hobby 
Shop; Walter Leonard Pragnell,’46; 
and Bradley Hahn, °46. 
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were awarded commissions as second lieutenants in the 
United States Army Air Forces. The special class in- 
cluded 10 ensigns of the United States Navy and 10 
civilian students assigned to the course by the United 
States Weather Bureau and the Civil Aeronautics Ad- 
ministration. 

Speakers at the graduation exercises included Colonel 
Clyde V. Finter, commanding officer of the Boston Army 
Air Forces division school area; Colonel Paul L. John- 
ston, regional control officer of the Fourth Weather 
Region; and Henry G. Houghton, Jr., ’27, Associate 
Professor of Meteorology, who was in charge of the 
course for this group. Another group of 500 students be- 
gan work in a similar course this month. 


William Robert Kales, 1870-1942 
ILLIAM R. KALES, ’92, President of the engi- 


neering firm of Whitehead and Kales Company, 
Detroit, and a life member of the Institute’s Corpora- 
tion, died suddenly on December 3. Born in Chicago in 
1870, Mr. Kales prepared for the Institute at Phillips 
Exeter Academy, and in his senior year at Technology he 
was president of his Class, a post he also held at the time 
of his death. 
Mr. Kales began his engineering career as a draftsman 
in Worcester, Mass., later going to Chicago and Mil- 
waukee. In 1899 he formed the partnership of Whitehead 
and Kales Iron Works, and as blueprinter, shop mana- 
ger, steel estimator, and chief engineer, became the 
company’s one-man engineering staff. Among the firm’s 
early contracts were six important buildings in San 
Francisco during the period of reconstruction after the 
great earthquake and fire. Later the company broadened 
the scope of its field of steel fabrication and erection and 
built lock and guard gates, movable dams, bridges, and 
other steel structures for the New York State Barge 
Canal. The company’s notable works in recent years in- 
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clude the fabrication and erection of steel for the great 
airplane motor plant of the Curtiss-Wright Corporation 
near Cincinnati, which covers an area of more than 30 
acres under one roof. Recently Mr. Kales’s company was 
awarded a contract to double the size of the factory. 
Another of the firm’s projects was the huge bomber 
plant of the Ford Motor Company at Willow Run, Mich. 

During the first World War, Mr. Kales had charge of 
the manufacture and erection of steel hangars for the 
United States Air Corps. He was commissioned a cap- 
tain in the fourth air park in the first pursuit group of 
the Air Service and served in France with the army of 
occupation until September, 1919. Following the War, 
he became a reserve officer with the rank of lieutenant 
colonel in the Corps of Engineers. 

Mr. Kales’s activities were by no means limited to the 
engineering field. From 1906 to 1912 he was public 
lighting commissioner of the city of Detroit, and from 
1904 to 1940 he served on the Detroit City Planning 
Commission. He was also a member of the Belle Isle 
Bridge Commission in 1916 and 1917. His achievements 
as an engineer and his contributions as a public-spirited 
citizen were recognized in 1936 in the award by Wayne 
University of an honorary degree of doctor of laws. 

Mr. Kales was a member of the American Society of 
Mechanica] Engineers, the American Society of Civil 
Engineers, the Engineering Society of Detroit, and the 
Sigma Chi Fraternity. He was long active in the Detroit 
Technology Association and had been a member of the 
Technology Club of New York as well as the old Tech- 
nology Club of Boston. 

In 1895 Mr. Kales married Alice Gray of Detroit. 
They had four children: Mrs. Neil C. MeMath, Robert 
G. Kales, ’28, Mrs. Robert G. Hartwick, and Mrs. Hugo 
G. Huettig, Jr. 
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Industrial Relations 


FFECTS of the war on every form of economic ac- 
tivity have created new and complex problems of 
industrial relations, involving intensive training for 
maximum production, more effective methods of super- 
vision, and procedures for eliminating dissatisfaction, 
complaints, and low morale among employees. To these 
are added problems of distribution of man power, stabil- 
ization of wages, and collective bargaining. Industry is 
hard pressed to find experienced executives to cope with 
this acute situation. Many companies, having recently 
expanded their operations, are organizing personnel de- 
partments for the first time: others have been forced to 
enlarge such departments; still others have had to bring 
in new men to replace executives who have gone into the 
armed services or into other war work. 

To provide an opportunity for relatively inexperi- 
enced personnel men to consult with more experienced 
executives in this field, the Industrial Relations Section 
of the Institute has organized a practical and condensed 
course in industrial relations. The object ot the program 
is to give instruction in the principles and procedures 
which have been successfully applied by American in- 
dustry to increase production and improve relations 
between employer and employee. The instructors for the 
course will include industrial relations executives from 
large industries and representatives of some of the key 
government agencies. Each day of the course will be de- 
voted to a topic of outstanding current importance, 
which will be open for informal discussion. The course 
will deal with facts and practices rather than theories, 
and emphasis will be on practical methods of maintain- 
ing an adequate force of employees who will work in 
harmony for maximum production. 

Limited to 30 students, most of whom are expected to 
be assigned to the Institute by their companies, the 
course will begin on January 11. The program is divided 
into three parts, the first ending on January 15. The 
second will cover the period from January 25 to 29, and 
the final part will open on February 8 and finish on Feb- 
ruary 12. Topics of the course will include the role of the 
personnel executive; government control of the labor 
supply; special problems of labor supply; selection and 
placement; training; general wage problems; job evalua- 
tion; overtime wages, incentives, and other special wage 
problems; union-management relations; handling com- 
plaints and grievances; labor-management co-operation, 
welfare and security of employees; absenteeism, hours 
of work, and related problems; policy formation, the na- 
ture of effective personnel administration, women in 
industry, and the training-within-industry program of 
the War Production Board. 

In addition to members of the faculty of the Industrial 
Relations Section, instructors for the course will include 
Lawrence A. Appley of the Vick Chemical Company; 
Thomas O. Armstrong, Westinghouse Electric and Man- 
ufacturing Company ; William J. Barrett, 16, Metropoli- 
tan Life Insurance Company; Ellen M. Davies, Chase 
Brass and Copper Company; Arthur C, Gernes, War 
Manpower Commission; Horace C. Houghton, ship- 
building division, Bethlehem Steel Company; Frank W. 
Pierce, Standard Oil Company of New Jersey; R. Blake 
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Russell, Merrimack Manufacturing Company; Joseph 
Scanlon, United Steel Workers of America; and N. F. 
Schlegel, General Electric Company. 


Davis Rich Dewey, 1858-1942 


AVIS RICH DEWEY, noted economist who had 

been a member of the Institute's staff for 47 years, 

until his retirement with the rank of professor emeritus 

in 1933, died at his home in Cambridge on December 13. 

He was the son of Archibald S. and Lucina A. Dewey of 
Burlington, Vt., where he was born on April 7, 1858. 

Dr. Dewey was graduated from the University of Ver- 
mont in the class of 1879, and from 1881 to 1883 served 
as principal of the Hyde Park High School in Chicago. In 
1886 he received the degree of doctor of philosophy 
from Johns Hopkins University and in the same year 
came to Technology as an instructor in history and po- 
litical science. He was appointed assistant professor of 
economics and statistics in 1888; associate professor in 
1889; professor in 1892; and head of the Department of 
Economies and Statistics in 1907. He was in charge of the 
Course in Engineering Administration from the time of 
its establishment in 1914 until 1930, when it became a 
separate Department. From 1911 to 1913 he was chair- 
man of the Faculty. His services to education in eco- 
nomics and allied fields were signalized by the Institute 
in 1938 when a special branch library was named the 
Davis R. Dewey Memorial Library. 

For many years an acknowledged authority on ques- 
tions of industry, economics, and finance, Professor 
Dewey figured actively in the affairs of state and nation. 
In 1893 he was appointed chairman of the Massachu- 
setts board to investigate the subject of the unemployed 
and a few years later aided in the work of the commis- 
sion to investigate public charitable and reformatory 
interests of Massachusetts. Dr. Dewey served as a spe- 
cial expert agent on wages for the twelfth United States 
Census, and in 1904 was made a member of a committee 
on relations between employer and employee. In 1919 
he acted as director of the economic section of informa- 
tion and education service under the United States De- 
partment of Labor. Dr. Dewey was twice appointed by 
President Coolidge during 1928 to membership on a 
special board of investigation to study wage questions on 
western railroads, involving thousands of railway con- 
ductors and trainmen and nearly 50 lines. 

He was the author of several noteworthy books, in- 
cluding Financial History of the United States; Employ- 
ees and Wages —- Special Report, 12th Census; National 
Problems; and Banking and Credit (with M. J. Shugrue). 
In 1899 he edited Francis A. Walker’s Discussions in 
Economies and Statistics. He was also managing editor of 
the American Economic Review for 30 years from its 
establishment in 1911. 

Dr. Dewey was a member of the American Statistical 
Association, and its secretary from 1886 to 1906; the 
American Economic Association, of which he was presi- 
dent in 1909; and the International Statistical Institute. 
He was a fellow of the American Academy of Arts and 
Sciences and from 1909 to 1939 a trustee of the Massa- 
chusetts Agricultural College, later incorporated as 
Massachusetts State College. 




























Davis R. Dewey 


In 1886, Dr. Dewey was married to Mary C. Hopkins 
of Madison, Wis., who survives him. Their children are 
Colonel Bradley Dewey, °09, President of the Dewey 
and Almy Chemical Company, and Mrs. A. Barr Com- 
stock. He is also survived by his brother, John Dewey, 
the distinguished philosopher: and by six grandchildren: 
Bradley Dewey, Jr., °40, Davis R. Dewey, 2d, °41, Mar- 
guerite Mellen Dewey, Ann Dewey, Ensign A. Barr 
Comstock, Jr., Dorothy Comstock, and a great-grand- 
child, Margot Dewey, daughter of Dr. and Mrs. Bradley 
Dewey, Jr. 


Halfback 


HAN KSGIVING week end marked a turning point 
for the Technology Loan Fund in that for the first 
time in the Fund’s history the total of notes paid off ex- 
ceeded the total of notes outstanding. By December 7, 
the figures were $928,615.68 paid off and $876,300.72 out- 
standing. The chart on page 140 illustrates the year-by- 
year rising trend of repayments to the point that in fiscal 
1941-1942 they exceeded the total of new loans made. 
Established in 1930 through the generous contribu- 
tions of 18 Alumni, Corporation members, and friends 
of the Institute, the Fund has already made loans to 
2,499 men under a plan which has been substantially 
this: (1) A student “with a good academic record . . 
endorsed as to character and personality may apply to 
borrow up to a maximum of his full tuition requirements 
for three years, and for an additional year if he takes 
graduate as well as undergraduate work. (2) He is ex- 
pected to repay his loans at the rate of 850 every six 
months following graduation, but “payments may be 
anticipated.” (3) Each loan carries interest at the rate of 
2 per cent from the date made. 
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Borrowings from the Technology Loan Fund in each of the 12 
fiscal years since its establishment in 1930, illustrating the in- 
creasing portion of each year’s borrowings provided from repay- 
ments on principal account. New loans made in 1931-1932, for 
example, totaled $178,672, of which amount $5,388 was provided 
from repayments on loans made during 1930-1931. In 1941- 
1942, new loans of $109,078 were more than provided for by 
$137,489 paid off on loans made in previous years. 


As already mentioned, over half the money borrowed 
so far has been repaid, and it is equally notable that by 
December 7 a total of 1,129 men, or over 45 per cent of 
those concerned, had completely discharged their finan- 
cial indebtedness to the Fund. Moreover, many of the 
1,129, and others as well, had taken advantage of the 
provision that “payments may be anticipated,” for 
$253,152.84, or over 27 per cent of the $928,615.68 of 
repayments received on principal, were remitted in ad- 
vance of maturity dates. 

Cheering though these data be, they do not, however, 
yield the critical test of the Fund’s operating efficiency. 
This is primarily to be found in two ratios — that be- 
tween loans collected and loans matured, and that be- 
tween interest collected and loans matured but unpaid. 
As to the first, $928,615.68 is 94.2 per cent of $986,- 
055.24, which is the total of loans matured up to De- 
cember 7. As to the second, the $155,104.56 of interest 
collected up to December 7 is 2.7 times the $57,439.56 of 
loans then matured but unpaid. 


New Tongues for War 


HE Institute’s Department of Modern Languages 

has modified its program to meet the requirements of 
war by introducing new courses in conversational 
French, German, Spanish, and elementary Russian. 
These courses emphasize the practical use of vocabulary 
and forms useful in present-day military operations, and 
include reading matter dealing with Army and Navy 
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activities. The course in elementary Russian is designed 
to enable students to read the language and is expected 
to serve as a natural basis for continued study. The In- 
stitute’s standard courses in modern languages, planned 
to meet in the minimum time a Technology student’s 
needs for a scientific linguistic background, are un- 
changed except for the introduction of supplementary 
reading matter dealing with war subjects. 


With the Council 


EETING for its 229th session, the Alumni Council 

gathered in Walker on the last Monday of Novem- 
ber under the chairmanship of Francis A. Barrett, ’24, 
President of the Alumni Association, to hear President 
Compton speak informally of Institute affairs and Sam- 
uel C. Prescott, ’94, Professor Emeritus and Honorary 
Lecturer, discuss current advances in the dehydration 
of foods. 

The business of the meeting comprised the presentatic n 
of various reports, including a summary of progress in 
the Alumni Fund presented by Henry B. Kane, °24, 
Fund Director. Totals as of November 30, Mr. Kane re- 
ported, showed an increase of 9 per cent in the number 
of contributors, of 23 per cent in the total amount con- 
tributed, and of 14 per cent in the average contribution, 
as compared to the same date a year previous. Extracts 
from letters received by the Fund Director evidenced 
that interest in and loyalty to the Institute are greater 
among no group of Alumni than those who are serving 
the country in the uniformed forces. 

D. Walter Kendall, ’24, chairman of Alumni Day 
1943, summarized plans for the events of Saturday, 
January 30, which are reviewed elsewhere in this issue. 
Expectations are that the spirit of the gathering will 
well maintain the traditions of the past. 

An intimate insight into the problems confronting 
educational institutions at present because of the war 
was given by Dr. Compton in his informal remarks. 
Relationships with government authorities indicate that 
full awareness of the situation exists, so that plans for 
methods to prevent undue handicapping of the colleges 
are to be expected. 


Family Affairs 


ORTY-SEVEN fathers among Alumni of the Insti- 

tute are represented by their sons enrolled as mem- 
bers of the present freshman class. The 47 sons registered 
as freshmen this year compare with 45 sons and one 
daughter who enrolled as freshmen a year ago. The 
filial roster follows: 


Father 
Carl S. Barnes, ’11 
Ralph D. Bates, ’14 
Thomas N. Berlage, ’22 
Eli Berman, 718 
Harold O. Berry, ’22 
William H. Brackett, °15 
David E. Breed Charles B. Breed, ’97 
Ray C. Burrus, Jr. Ray C. Burrus, ’22 

(Concluded on page 144) 


Student 
James A. Barnes 
Frank D. Bates 
Thomas N. Berlage, Jr. 
George M. Berman 
Warren O. Berry 
William R. Brackett 





JANUARY, 1943 














Mrs. Parker’s cooking utensils are making it hot for the Japs 


Thanks to the kind of planning that 
wins wars, the finest of everything 
goes to the fighting forces. So thou- 
sands of women whose hearts were 
set on outfitting their kitchens with 
Revere Copper-Clad Stainless Steel 
utensils are now treasuring the pieces 
they were fortunate enough to get 
before the war. 

Treasuring them but using them— 
hard. For the same fine materials and 
manufacturing techniques that are 
making our military machine so tough 
have fortified Revere Ware utensils 
against years of the severe usage en- 
forced by war. 

The Revere plant where these 
‘Kitchen Jewels” were made was 


able to change over smoothly and 
quickly to implements of war. Like 
all other manufacturing plants, it 
could rely on the Revere Technical 
Advisory staff for skilled help in 
methods of processing the unfamiliar 
copper alloys of wartime. 

Every ounce of copper our country 
produces goes directly into the essen- 
tials of warfare. Fortunately, Revere 
is well equipped, with modern plants, 
improved machines, and advanced 
techniques to assume a heavy respon- 
sibility in the production of vital 
copper alloys. And Revere research is 
continually probing deeper into the 
secrets of copper to ay develop 
still better, stouter arms for victory. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 180] 
EXECUTIVE OFFICES: 230 PARK AVENUE, NEW YORK 


The Revere Technical Advisory Ser- 
vice functions in (1) developing 
new and better Revere materials to 
meet active or anticipated demands ; 
(2) supplying specific and detailed 
knowledge of the properties of en- 
gineering and construction materi- 
als; (3) continuously observing 
developments of science and engi- 
neering for their utilization in pro- 
duction methods and equipment; 
(4) helping industrial executives 
make use of data thus developed. 
This service is available to you, free, 
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ARMY... Can You Qualify? 


YOUR ARMY NEEDS MEN WHO CAN MEET THESE OFFICER REQUIREMENTS: 


> Applications for Army commissions by physically qualified men having the training and 
experience outlined below are still available. Unless otherwise noted, the minimum age is 35 
years except for men who have had prior commissioned service, and the maximum age is 59 
years. Between the ages of 35 and 45 years, men must be classified 3-A in Selective Service, 
except those who have had prior commissioned service. 


Bacteriologists .. . 


Experienced in medical bacteriology and serology. 


Chemists .. . 


Must be competent to carry out difficult experimental 
work in general chemistry or physical chemistry. 


Comptroliers .. . 


With retail store experience or public accounting ex- 
perience with retail stores. 


Construction Engineers .. . 


With at least five years’ experience in supervision of 
highway or airport construction. Maximum age, 44 
years. 


Electrical Engineers . . . 


Age limit 18 years to 46 years. Draft status imma- 
terial. Must have degree in Electrical Engineering or 
Electrical Physics. 


Former Commissioned Officers . . . 


With knowledge of trigonometry. Maximum age, 44 
years unless commissioned experience was recent. 


industrialists . . . 


Industrial or engineering consultants with wide experi- 
ence; large-scale industrial executives thoroughly 


familiar with organizational and procedural problems; 
also factory executives handling operations. 


Inspectors ... 


With experience in inspection technique on electrical 
equipment. 


Laundrymen.. . 


With practical supervisory experience in operation of 
large laundries, dry-cleaning firms or textile wet- 
processing plants. 


Mechanical Engineers . . . 


With experience in production relative to steel, cop- 
per, brass and other alloys. 


Optical Manufacturers . . . 


With engineering degree and five years’ experience 
in manufacturing of optical equipment. Maximum age, 
40 years. 


Radio Engineers .. . 


Graduate engineers with professional experience in 
electronics. Maximum age, 55 years. 


Warehousemen .. . 


With experience in general warehousing. 


Address inquiry to Local Army Officer Procurement Service or 


PLACEMENT BUREAU 


Massachusetts Institute of Technology, Cambridge, Massachusetts 
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NAVY... @an You Qualify? 


YOUR NAVY NEEDS MEN WHO CAN MEET THESE OFFICER REQUIREMENTS: 


P Applications for Navy commissions by physically qualified men having the training and 
experience outlined below are still available. In most classifications, applicants must be 


American citizens for ten years. 


Chaplains .. . 


Age, 21-50 years. 8 20 acuity, correctable 
to 20/20. Only serious physical defects 
disqualifying. BA degree, plus BD or Doctor 
of Sacred Theology or 4 years in college 
and 3 years in theological institution. Must 
be fully ordained clergyman in church he 
represents and be in active ministry. 


Deck Officers... 


Age, 22-39 years. 15 20 acuity, correctable 
to 20/20. Height 5’ 6’’. At least 2 years of 
college normally required, plus outstanding 
business success. At least one year of suc- 
cessful business experience or one year of 
graduate work in an accredited college. or 
university. 


Electrical Engineers .. . 


Age, 19-50 years. 12/20 acuity, cor- 
rectable to 20/20. Height 5’ 6’’. Graduate 
in electrical engineering from accredited 
colleges and universities. Experience in all 
types of electrical engineering; power 
plant engineer's knowledge of AC, DC; 
dynamos and propulsion motors; fire con- 
trol; and Sperry gyro compass; Diesel 
ordnance, radio. 


Engineers .. . 
Civil * Electrical = Mechanical * Chemical 


Age, 19-50 years. 12/20 acuity, cor- 
rectable to 20/20. Suitable degree from 
accredited college. Must have had profes- 


sional experience which indicates technical 
ability and leadership. 


Engineers... 
Civil = Electrical * Mechanical for Construction 
Battalion 


Age, 21-50 years. 10/20 acuity, correct- 
able to 20/20. Height 5’ 6’’. Many other 
requirements modified. Suitable college 
degree for rank of Ensign. Extensive con- 
struction experience in field in lieu of degree 
for higher ranks. Great need is for Civil 
Engineer with experience in field, rather 
than draftsmanship and design. Warrant 
rank for boss carpenters, electricians, and 
refrigeration men. 


Radar Maintenance . . . 


Age, 19-40 years. 10/20 acuity, cor- 
rectable to 20/20. Height 5’ 6’. Many 
other requirements modified. BS degree in 
engineering or major in physics. Differential 
and integral calculus, AC theory-vector an- 
alysis. Experience in electrical or communi- 
cation engineering, electronic experience, 
amateur radio license holders who have ex- 
perimented with high frequency equipment. 


Radar Dfficers ... 


Age, 19-45 years. 10/20 acuity, cor- 
rectable to 20/20. Height 5’ 6’. Many 
other requirements modified. BS degree in 
physics or electricity. Extensive practical 
experience in field. 


Address inquiry to Local Naval Officer Procurement Office or 


PLACEMENT BUREAU 


Massachusetts Institute of Technology, Cambridge, Massachusetts 
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THE INSTITUTE GAZETTE 
(Concluded from page 140) 





Father 
Frederic R. Calkins, Jr., ’23 
(deceased) 
Robert S. Cox, ’12 
George W. Craigie, ’10 
Ernest C. Crocker, 14 
Paul A. deMars, °17 
Alfred E. Edwards, ’13 
Paul W. Fletcher, ’21 
(deceased) 
D. P. Gaillard, ’11 
Walter H. Hildebrand, ’11 
John S. Howkins, ’15 
Albert J. Hoyt, °14 
Walter S. Hughes, ’14 
James C. Irwin, Jr., 18 
Otto E. Kirchner, ’24 
Henry R. Kurth, 21 
Clive W. Lacy, °15 
Leon F. Marsh, ’14 
Benjamin C. Morse, Jr. Benjamin C. Morse, ’20 
Stephen W. Moulton Robert S. Moulton, °17 
Nicholas Van S. Mumford, Jr. Nicholas Van S. Mumford, ’16 
Joseph C. Nowell, 3d Joseph C. Nowell, Jr., ’23 
Donald L. Pearson Harry L. Pearson, ’22 
Gordon H. Pettengill Rodney G. Pettengill, ’22 
(deceased) 
Harmon A. Poole, ’22 
Charles H. Reed, ’20 
David N. Rubin, ’18 
Benjamin H. Sherman, ’19 
Herbert. W. Skogstad, ’19 
(deceased) 
Horatio Nelson Slater, °15 
Charles E. Smith, ’00 
George H. Stebbins, ’17 
Joseph F. Taylor, ’24 
Charles O. Walton, ’13 
George R. White, 18 
Ernest P. Whitehead, ’20 
Wallace L. Whittle, ’22 
Irving H. Wilson, ’20 
John D. Winninghoff Wilford J. Winninghoff, ’14 
Paul Winsor, 3d Paul Winsor, Jr., ’22 


Ten M.I.T. brothers and one M.I.T. sister further 
increase the family aspect of the Class of 1946. Alumni 
brothers are Frank W. Amadon, ’33, whose successor is 
Roger M. Amadon; Gilbert C. Mott, ’37, and Willard 
Mott, ’41, who are succeeded by Robert R. Mott; and 
Teddy F. Walkowicz, ’41, who is followed by Mitchell J. 
Walkowicz. Four seniors striking out next month have 
freshman as brothers. The four 1943 men are Clyde A. 
Booker, Jr., Ernest C. Crocker, Jr., Walter H. Hilde- 
brand, Jr., and William R. Lacy; the brothers — Ralph 
W. Booker, Allen C. Crocker, Robert B. Hildebrand, 
and Thomas B. Lacy. Sophomore Mildred B. Edward- 
son is presumably looking after freshman sister Eleanor 
C., as Paul P. Sundback, ’45, reckons with freshman 
brother Richard R., and William H. van Ravenswaay, 
’45, with freshman brother Robert C. 


Student 
Frederic R. Calkins, 3d 


Robert S. Cox, Jr. 
Hugh A. Craigie 

Allen C. Crocker 
George A. deMars 
Alfred E. Edwards, Jr. 
Abbot Fletcher 


David duB. Gaillard, 2d 
Robert B. Hildebrand 
John S. Howkins, Jr. 
Earl D. Hoyt 

John H. Hughes 

James C, Irwin, 3d 
Otto E. Kirchner, Jr. 
Malcolm H. Kurth 
Thomas B. Lacy 

Milton F. Marsh 


Harmon A. Poole, Jr. 
Edwin A. Reed 
Eugene S. Rubin 
John H. Sherman 
Paul H. Skogstad 


Horatio Nelson Slater, Jr. 
Charles E. Smith, Jr. 
Robert H. Stebbins 
Franklyn T. Taylor 
Robert S. Walton 

George R. White, Jr. 
Donald M. Whitehead 
Wallace L. Whittle, Jr. 
Robert E. Wilson 
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THE DECAY OF ARCHITECTURAL 
MORALE 


(Concluded from page 134) 


indictment of all) that we’d been thinking of beauty or 
majesty or dignity, when we should have been thinking 
only of function. This is a shattering charge. No wonder 
we are unnerved. 

From youth to old age we have been beguiled by 
Beauty, and now to be told that we are only a lot of 
Tommy Manvilles is upsetting. Moreover, it is dis- 
concerting to Beauty herself, who is sincerely conscious 
of her ability to function quite as well as Ugliness. 

“What is the world coming to?”’ she says to herself. 
““Are there to be no more birds of bright plumage, no 
more aigrettes, no more of the subtle devices of appeal 
to which Nature herself resorts for the perpetuation of 
life, the exercise of liberty, and the pursuit of happi- 
ness? Where are all the architects,” she cries, “who 
used to fall for me? Where are the poets who used to 
make ballads to my eyebrow, the minstrels whom I 
inspired to sweet song, the painters who delighted in 
loveliness?’ She waits for an answer. They are gone 
all gone — or at least they are in hiding. Others are 
goose-stepping to the sharp commands of the apostles 
of the new order. They have taken over the universities 
and the academies; they are burning the books. “No 
more dalliance,” they bark. “Eyes forward. Don’t look 
back. Let the dead past bury its dead.” 

We begin to feel the hot breath of the superman. 
“This is the Age of Power,” he cries. “So be your age. 
Make all your buildings look like Powerhouses.” And 
we begin to see universities that look like great indus- 
trial plants, museums and schools and hospitals that 
look like factories, houses that look like littler factories 
or laboratories or quarantine stations. Machines for 
living! Yes. But living to what end! 

Let us never forget that men cannot nourish them- 
selves forever on the dry husks of scientific efficiency, 
under the tyranny of cold mathematical calculation, 
bent before an altar of barren ideologies. Let us con- 
tend, as men once contended, for the solace of art, for 
the spiritual comfort of the old — yes, the old-fashioned 
— humanities, for the thrill of melody, for the peace 
that comes with beauty. 

Only recently one of the most active proponents of 
the Modern cult raised his voice to plead for more art 
in housing. So you see the pangs of hunger have already 
begun to gnaw. They must be satisfied in time, for we 
shall have more art in housing, more sap, more juice, 
more blood and sweat and tears, and, please God, more 
laughter. We shali have, indeed, a new architecture, 
different from the old as the old styles are different from 
each other but, like the old, rich with all the poetry of 
man’s experience and the promise of his possibilities. 

We believe architecture to be an essential service to 
human society, if by architecture we mean such fabrics 
as satisfy the hunger of the soul, not merely the hunger 
of the belly or the bank account or the lust for power. 
We believe it the architect’s responsibility to keep faith 
with himself, for only thus will his fellow men keep their 
faith in themselves or their faith in architecture. 























FIDELITY SINFRA Triple-Head 
WIRE COVERING MACHINE... 


for triple covering of wire 





The FIDELITY Sinfra Triple-Head Wire Covering Machine—three 
knitting heads in series knits three cotton coverings on wire up to #6 
gauge— 1200 to 1500 feet per hour—speeds production—low power 
consumption. 


Wire fed over straightening rolls through three knitting heads in series 






—each head knits one covering. The covered wire then passes on to a 36” 
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capstan take-off. Separate haul-off reel stand—maximum 40” O. D., 40” aye a” Triple-Head 
traverse, 1000-lb. capacity — simplifies removal of finished product — — Ze Covering Machine 


saves floor space. 


Automatic electric stop-motion for each yarn -- improved knitting 
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head and needle design eases removal and replacement — knitting direct Rate of 
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from large concs eliminates small package winding — and quiet opera- 
tion reduces operator fatigue. 
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Compact design, high rate of production and low power consumption 
make FIDELITY Sinfra Triple-Head Wire Covering Machines time- and 
cost-savers for you. . . . Write for Bulletin. 


FIDELITY MACHINE COMPANY 


3908-18 FRANKFORD AVENUE, PHILADELPHIA, PA. 


Max. 1000 Ib. 
Max. 40” 0.D.— 
40” Traverse 







Haul-off Reel 
Capacity 


Knit Directly from 
Large Cones 












Tue TecuNnoLtocy REvIEw 





DRIED APPLES—1943 MODEL 
"sMiquid Carbonic Corporation 


3100 S. Kedzie Avenue, Chicago, Illinois 
Branches in all principal cities 





(Continued from page 129) 


canned were on the forbidden list. Had not the manu- 
facturers of glass containers done a very remarkable job 


Peace time Products 
e Soda Fountain Equipment 
Soda Fountains 
Luncheonette Service Units 
ice Cream Cabinets 
Kitchen Equipment 
e Beverage Bottling Ejuipment 
Bottle Washers 
Fillers and Crowners 
Pasteurizers 
Mixers and Labelers 
Water Refrigerating Units 
Carbonators 


War time Products 

e Parachute Flares 

e Naval Ammunition Hoists 

e Bridge Pontoons 

e 37 mm. Armor Piercing Shot 

e Anti-aircraft Gun Bases 

e Scullery Sinks 

e Tank Turret Parts 

e Airplane Controls 

e Machine Gun Turrets, 
Magazines and 
Ammunition Boxes 

e Machine Tool Parts 


AND 


IN PEACE AND WAR 
e Welding Equipment and Supplies 
e Extracts and Syrups 
e Medical Gases 
Ethylene, Oxygen, Helium 
Helium-Oxygen Mixture 
Oxygen-Carbon Dioxide 
Mixture 


e Commercial Gases 
Carbon Dioxide (C02) 
Oxygen 
Acetylene 
Hydrogen 
Nitrogen < 

e Dry Ice 


x Nitrous Oxide 
Carbon Dioxide 








TRADE MARK 


REGISTERED U.S. PAT. OFFICE 


Hevi Duty Electric Co. 
Electric Furnaces 
MILWAUKEE, WISCONSIN 


Hevi Duty Precision Electric Heat 
Treating Furnaces are built in a large 
variety of types and sizes — for many 
heat treating operations — with tem- 
perature ranges to 2500° F. (1371° C.). 
They are standard production equip- 
mentin many national industrial plants. 


Write for descriptive bulletins 


GEORGE A. CHUTTER, ’21 
District Manager 
90 West Broadway 
New York 
ELTON E. STAPLES, 
District Manager 
205 W. Wacker Drive 
Chicago, III. 














in developing jars which could be handled on can- 
ning machinery and in finding substitutes for rubber 
closures, the situation would have been still more 
serious. 

Dehydration at once moved into a very prominent 
place as a means of producing goods for the fighting 
forces. Moreover, the shortage in shipping made it es- 
sential that every advantage be taken of the great 
saving in weight and space which dehydration made 
possible. One ship could carry an amount of actual 
food which, in its raw form or canned, would ordinarily 
require eight ships. 

All existing dehydration plants were soon working 
24 hours a day. Some have increased their capacity, and 
numerous fruit-evaporating plants, canneries, and other 
food establishments have been transformed into dehy- 
dration plants as rapidly as they could secure the 
essential equipment. Many proprietors of manufactur- 
ing businesses which had been stopped as not essential 
to the war effort turned their thoughts in this direction 
in the hope that they could thus keep their organizations 
together and at the same time be of service to the gov- 
ernment. Those having no knowledge of the processes 
of food handling and no suitable equipment were obvi- 
ously not well fitted to undertake the work. Although 
fundamentally simple in general theory, dehydration 
demands a knowledge of foods and of details of rapid 
manipulation as well as of controlled evaporation, so 
that it was necessary to discourage some well-meaning 
men who hoped to find in this industry a means of uti- 
lizing their factories. 

On the other hand, new dehydration plants have been 
springing up in various sections of the country.. In 
Maine, for example, at least eight are already in opera- 
tion or are projected, whereas last year but one factory 
was operating in a related field. No less than a half- 
dozen plants have been established in New York State. 
At least 15 states now have plants, and others are soon 
to be on the list. California, as might be expected, is in 
the lead. 

The Army and Navy are contracting especially for 
seven types of dried vegetables — white potatoes, sweet 
potatoes, onions, carrots, cabbages, beets, and yellow 
turnips, or rutabagas, since these yield the nutritional 
qualities that are most useful. In addition, large quanti- 
ties of dehydrated tomato juice, cranberry sauce, and 
apple nuggets for sauce are being purchased. 

Nearly all the dehydrated food purchased by the 
Army is now going to forces overseas. In order to insure 
arrival in good condition, it is all packed in five-gallon 
tins, sometimes with the air replaced by inert gas 
to maintain vitamin content and prevent oxidative 
changes. Recently some very important work on com- 
pression of dried vegetables has been done by Bernard 
E. Proctor, °23, Associate Professor of Food Technology 
at M.I.T., and by others working elsewhere, which 

(Continued on page 148) 
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promises to be of enormous advantage in still further 
reducing the space required in shipment and in reducing 
the cost. 

Naturally, only high-quality raw material will give 
products of the desired excellence. We know more about 
foods and about the treatment necessary for high-grade 
products than was known in World War I, and every 
effort is being made to avoid the mistakes of those 
years. 


N the average, dehydration may be assumed to re- 
duce weight of vegetables to about one-tenth that 
of the original. Potatoes give approximately a 6 to 1 re- 
duction, while that for cabbages may be as great as 15 or 
18 to 1. Since all foods of this type contain large quan- 
tities of water, the removal of it by rapid evaporation 
is the basic change produced. This is carried out in 
chambers or long tunnels of special design and can best 
be done under carefully regulated conditions of tem- 
perature, humidity, and rate of air flow, since hot air is 
the agency by which the moisture is carried away. The 
form and size of the pieces are therefore of importance, 
as is also the pretreatment of the vegetables before the 
actual drying process begins. 
The fundamental principle is obviously simple — ex- 
amples of it are seen in the clothing and linen hung out to 
dry in the sun and air every wash day, and again in the 
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concentration of liquids by boiling down, as in the mak- 
ing of sugar. Fruits, vegetables, and animal tissues, 
however, are more complicated mediums, made up of 
thousands of individual cells, each a water-containing 
unit in itself. The water in the interior cells of such a 
mass must pass by osmosis through the cell material or 
by capillarity between the cells until it reaches the sur- 
face, where it is taken up as water vapor by the hot 
current of air. Thus during dehydration, water is con- 
stantly passing into the ambient air, the relative humid- 
ity of which is being increased. 

If drying at the surface takes place too rapidly in the 
early stages, as may occur when very hot dry air is 
passed at high speed over the material, there is danger 
with certain types of foods that a skinlike layer will be 
produced which may greatly impede the desirable out- 
ward passage of water from the interior, giving rise to 
the phenomenon known as “casehardening.” A case- 
hardened product is unsatisfactory in quality because 
it will not rehydrate readily or normally. It is therefore 
advantageous to begin the drying process in an at- 
mosphere with considerable relative humidity, perhaps 
as high as 20 or 30 per cent, in order to prevent this 
superficial skin effect. 

In general, vegetables are cut into thin slices, shreds, 
or strips, or into small cubes about one-quarter inch 
in linear dimensions. Obviously, such pieces have, rela- 
tively, a larger surface area exposed to the stream of air 
passing over and between them. Although the air may 

(Continued on page 150) 
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HROW back your shoulders, son; 

° be proud! Things a lot bigger and 

§ more important than Dad’s old suit 
are headed your way. Things like liberty, the 
right to speak your mind, to worship as you 
please. These are the most precious hand-me- 
downs in history—and we’re fighting to make 
sure that you get them. 








But some hand-me-downs we're not going 
to pass along—simply because we can do 
better. No one can improve on freedom— 
but we can improve some of the things that 
let us express it. Air conditioning, that gives 
us free choice of the climate we want; tele- 
vision, that frees us to look beyond the 












horizon. Electronics, plastics—and lots more 






that are going to make your life freer, fuller, 







richer. 
It’s an exciting, wonderful world you're 






growing up to, Junior. Because we're handing 






down to you the same things that have always 






made America strong and great—and because 






we're adding many new things to make it 






even more wonderful. So, when you're think- 
ing about these better hand-me-downs, think 
of us. We’re thinking of you! General Electric 
Company, Schenectady, N.Y. 
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chapters in the history of industrial progress. 
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have a temperature as high as 200 degrees Fahrenheit 
or even higher, the temperature of the pieces will be 
much lower because of the cooling effect of the rapid 
evaporation. By a comparison of dry-bulb and wet- 
bulb thermometers or by use of recording hygrometers, 
and by control of air temperature at different stages of 
drying, the operator can regulate and control the process 
throughout. Usually a finishing temperature not in 
excess of 150 degrees is desirable. In general, the lower 
the effective drying temperature, the less the change in 
the natural characteristics of the product. 

Available at present are numerous types of drying 
machines, chambers, and tunnels especially equipped 
with devices for control of the three factors of tempera- 
ture, air flow, and humidity. In some types, the material 
to be dried is spread in relatively thin layers on trays 
of wire screening which in turn are stacked on trucks 
and thus passed into the actual drying chamber. In 
continuous types, endless belts are used which are 
loaded at one end with prepared “wet” vegetables, are 
mechanically driven through the machine at slow speed, 
and discharge the dried product at the other end of the 
machine. New modifications in drying equipment are 
constantly being developed. Probably not all are equally 
satisfactory, but the man who operates and supervises 
the process is likely to be of more importance from the 
standpoint of quality control than is equipment. 

Proper preparation of high-grade materials, careful 
treatment, speedy handling, and scrupulous cleanliness 
are essential to secure a product of highest quality. In 
plants producing dried vegetables for the Army and 
Navy, trained inspectors supplied by the Department of 
Agriculture are on service to see that Federal specifica- 
tions and approved methods are being followed. 

For example, in the drying of potatoes, the first step 
is the selection of stock of good quality. The potatoes 
are then washed in a special type of machine, after 
which they are pared by an abrasive peeler or a flame 
peeler, are re-washed by a spray of clean water, and 
are put through a cutting machine which gives the de- 
sired style. Next they are submitted to a short treat- 
ment with flowing steam or are immersed in boiling 
water to inactivate certain naturally inherent enzymes 
which affect color and flavor in the cut vegetable. They 
are then sprayed again with clean cold water to remove 
gelatinized starch. and, finally, they are passed into the 
dryer, where the initial temperature is 180 to 200 de- 
grees Fahrenheit and the relative humidity is 25 to 30 
per cent. Drying to a moisture content of 6 to 7 per 
cent requires ordinarily four to six hours, depending on 
the type of chamber and the control of the air flow. 

As in the handling of all “new” foods, users of dehy- 
drated products obviously will need to learn by a certain 
amount of experimentation the proper method of prepa- 
ration, especially the time and manner of rehydration. 

The question is often asked: Will the dehydration in- 
dustry increase or persist after the war? The answer 
cannot yet be given. If the dehydrated foods meet popu- 
lar favor and the approval of the men returning from 

(Concluded on page 152) 
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L, is a job for the engineer” 


Magazines and newspapers recently have published many 
pictures of buildings and machines that will create the new 
world which will arise from the ruins of war. These pic- 
tures are interesting and comparatively quickly made by 
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the war, I believe we shall have a permanent and grow- 
ing dehydrated food industry. To be certain of it, the 
manufacturers must use every effort to make quality 
products. In my opinion such products would be of enor- 
mous advantage to the apartment-house dweller. De- 
hydration should not be merely a war baby, since we 
are likely not to have tin enough to go back to canning 
on the former scale and since we probably must feed 
much of Europe and China for several years to come. 
The outlook for these modern descendants of the old- 
time dried apple, therefore, is a good one. 


THE DUCK 
(Continued from page 132) 


of a full-scale steam-driven airplane of a total weight 
of 1,100 pounds. He built a steam power plant to drive 
it and constructed the machine itself, although he 
never put the two together. The airplane was tested 
as a restrained glider, but appeared to have been in- 
sufficiently stable. It had been built in the form of a 
bird because Goupil believed he could thereby attain a 
natural stability. His tests proved him wrong.”’ Subse- 
quent research, particularly a reading of his La Locomo- 
tion Aérienne, has engendered a somewhat apologetic 
feeling toward him for such casual mention. 

Actually, Goupil was considerably in advance of his 
times. Many of his aerodynamic theories published in 
1884 were ahead of the concepts of Langley and the 
Wrights almost 20 years later. He had been a student of 
bird flight for many years. As a member of La Société 
Francaise de Navigation Aérienne he must have been in 
close contact with Gabriel de La Landelle, with Félix 
Nadar, and with Alphonse Pénaud. He read all the avail- 
able books on bird flight, and he made a number of com- 
parative studies of wing surface and weight and of the 
power required for flight. Although he watched with in- 
terest the Tissandier brothers’ efforts to build an airship, 
he pinned his faith on heavier-than-air flight. He ap- 
pears to have been one of the first to apply the word 
“aeroplane” to describe a fixed-wing flying machine. 

Goupil had extraordinarily up-to-date notions of the 
physics of air flow around solid bodies, diagraming the 
transition from laminar to turbulent flow. He developed 
excellent streamline shapes and was fully aware of the 
importance of the afterbody. 

He worked out mathematical theory to account for 
the shape of birds. He concluded that stability lay in 
that form which most closely resembled an inverted 
cone, a form which was approached in the deep-bellied 
bird. He believed that the airplane should have the same 
general relationship between wing location and body as 
birds have. He also observed that birds’ wings had defi- 
nite thickness and that in cross section they approxi- 
mated an airfoil shape. He knew that both the under 
surface and the top surface were aerodynamically im- 
portant. In this knowledge, Goupil was considerably 
ahead of many airplane builders of the early 1900's 
who bothered to cover only the bottom surface. 

(Continued on page 154) 
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He developed a usable airscrew theory after studying 
carefully other propulsive mechanisms, such as oars, 
rotating vanes, and oscillating wings. He pointed out 
some of the probable effects of slip-stream rotation on 
the lift of wings and also anticipated the desirability of 
feathering stationary propellers to avoid interference 
with air flow over wings. He made a number of simple 
but useful experiments on the stability of various shapes 
of wing. 

When he came to assembling his theories into a flying 
machine, Goupil’s ideas, as we have seen, were not too 
wide of the mark. A general description of them fits 
many a modern airplane — a gull-wing monoplane with 
streamline fuselage, propeller in the nose, horizontal 
stabilizer and vertical rudder aft, and, what is most ger- 
mane to the present discussion, with opposite-acting 
auxiliary surfaces (ailerons) attached to the body and 
braced to the wings, for lateral control. The four curved 
skids that made the landing gear for the original design 
were obviously a misconception. The substitution of 
wheels and a tail skid on the 1 uck was one of the major 
external changes in construction which were introduced 
by Dalton. 

The one thing that Goupil lacked, in common with all 
of his contemporaries, was a suitable power plant. He 
did design a steam engine and boiler for his machine. It 
is just as well that he did not try to install itz The outfit 
weighed barely under half a ton and developed 15 horse- 
power! The Luck required some 120 horsepower 
from an engine that weighed not much over 200 pounds 
complete — to get off the ground in 1917. 

Despite the fact that Goupil never flew his “aero- 
plane,” he had some fairly practical notions as to how 
and where it should be flown. He wrote down a sort of 
operations manual for it, in which he described methods 
of take-off and of landing, with side remarks on weather, 
selection of terrain, and so on. He also described the 
procedure for maintaining balance in flight by the use 
of the ailerons, or régulateurs, as he called them. 
Among the unknowns that would have to be faced by 
aerial navigators of the future, he anticipated airsick- 
hess. 

Goupil presented all his findings with a directness 
that was altogether delightful, always leaving himself 
an out — just in case: “I am presenting my apparatus 
only as a rough estimate of what I believe can be real- 
ized, without having any pretension of believing there 
can be none better. These are but primitive apparatus.” 

When it came to predicting the future of aviation, 
however, A. Goupil proved to be a worse prophet than 
he was a designer. He prefaced his book with these re- 
marks: “The solution of this fine problem of aerial 
navigation seems to give no other practical result than 
to permit the transportation of a very small number of 
travelers, with the idea of making a rapid trip, be it for a 
scientific aim, be it to assure a scouting service for armies 
in the field, be it to establish a communication service 
when ordinary means are intercepted, or be it only for 
recreation.” 

(Concluded on page 156) 
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SCIENCE is defined as systematized knowledge. Air 
conditioning, to earn the right to be called scien- 
tific, must follow an ordered approach to every 
problem. 

Scientific air conditioning design should include 
the following steps: 

1. Careful analysis of the conditions to be main- 
tained with due consideration of fluctuations in 
outside weather conditions through all seasons of 
the year, as well as the variations of internal heat 
generation and heat transfer. 

2. Thorough study of previous experience with 
similar applications to determine alternate meth- 
ods of solving the problem. 

3. Experiment with different arrangements of 
equipment and air distribution systems calculating 
performance at different seasons. 
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1. Develop a theory of solution for this particu- 
lar problem based on experimentation and cal- 
culations. 

5. Establish control factors using service records 
of similar installations to anticipate possible devia- 
tions from guaranteed performance in the pro- 
posed installation. 

6. Prove the theory of the solution proposed by 
making an installation that successfully meets all 
requirements of the problem every day of the year 
by following and adjusting the system in the field. 

The engineers of our organization are trained to 
follow these six steps of scientific analysis for every 
air conditioning installation we make. To us, air 
conditioning is a science. 
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methods can help vou. 
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THE DUCK 


(Concluded from page 154) 


It is a pity that Goupil, who died in 1909, could not 
have seen the flight of the Duck in 1917, and more to be 
regretted that he could not see our 50-ton air liners and 
freighters of today — or the 100-tonners that are just 


over the horizon of tomorrow. 
At The Roosevelt everything that makes 


New York so interesting is right at your AND THERE SHALL BE MOTORCARS 

elbow. Step off your train at Grand Cen- 

tral, follow the private passageway 

direct to The Roosevelt, enjoy cheerful for all conditions of travel. Thus at cruising we shall be 

able to travel from 30 to 50 miles on a gallon of gas. 

With the adoption of roller bearings in engines as well 

as in the car, further savings will be made not only in 

gasoline but also in the amount of lubricating oil 
25% Reduction on Room Rates consumed. 

to Service Men The greatest changes that will come in new cars, how- 

ever, will be in luxury. When rubber is available, the 

foam-rubber type of upholstery will presumably return. 

The back seat of the car will probably be arranged as a 

couch where passengers can take turns sleeping during 

Guy Lombardo a long tour. It is entirely possible that doors will be 

and his sliding or divided instead of on hinges, thus assur- 

i Orchestra ing greater safety and increased handiness in entering 

= ROOSEVELT GRILL or leaving cars when they are parked next to high 

Nightly except 

Sundays 


(Continued from page 126) 


rooms... delicious food ... anda rest- 
ful atmosphere. Attractive rooms with 
bath from $4.50. 


curbstones. 
Air, taken into the car through ventilators, will be 


ie washed or strained free from most of its dust before it 
OOSEVELT comes into the car. Plenty of fresh air will be available 
MADISON AVE. AT 45th ST., NEW YORK in a downpour without the rain’s entering the car, as a 

BERNAM G. HINES, Managing Director rain collector should constitute part of the ventilating 
system. 

The entire instrument panel may be eliminated, col- 
ored warning lights replacing dials. Indirect lighting 
which does not interfere with the driver may be stand- 
ard, and some form of curtains or Venetian blinds on 
the windows to give privacy to the occupants will be- 





Transits and Levels are used on all largest works and by U.S. come common. 
Govt. for utmost precision. Rental Insts. New catalog, just : s ‘ _ 
issued, sent gratis. A souvenir plumb-bob sent for 3¢ postage. Heaters will be so arranged that they will work for 
BUFF & BUFF CO. Boston 30, Mass. some time after the engine stops and thus keep the car 


Henry A. Buff ‘05 y ° er 
(Continued on page 158) 














PREPARATORY SCHOOLS FOR BOYS— 


BERKELEY PREPARATORY SCHOOL | HEBRON ACADEMY 
; Essablished tel y | Thorough college preparation for boys at moderate cost. 83 Hebron boys 
Special 2 wares | ge for M.LT. enrolled in 33 colleges this year. Excellent winter sports facilities. Ski 
Day School — Summer Session — Co-Educational trails, ski camps. Covered skating rink. Experienced winter sports coach. 
Accredited by N.E. College Entrance Certificate Board 


Harry F. Cape, Jr., '28, Headmaster 
470 Commonwealth Ave., Boston Send for Catalog “‘T’’ Tel. COM 3777 | Raven L. Hunt, Principal Box T, Hebron, Maine 








For catalogue and illustrated booklet address 


CHAUNCY HALL SCHOOL | HUNTINGTON SCHOOL FOR BOYS 
ee | Five Forms. Special two-year course for entrance to M.I.T. 
Founded 1828. The School that confines itself exclusively to the 


preparation of students for the Massachusetts Institute of Summer Session (Co-educational) Send for catalogues 


Technology. Cuarces H. Sampson, Ed.M., Headmaster 


FraNk.in T. Kurt, Principal 553 Boylston Street, Boston, Mass. | %320 Huntington Ave., Boston Tel. Kenmore 1800 
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McCREERY and THERIAULT 


Buildin 'g Construction 


BOSTON, MASS. 








F. W. LORD '93 T. P. CURTIS '94 


LORD ELECTRIC COMPANY, INC. 


ESTABLISHED 1895 
ELECTRICAL CONTRACTING 
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Quality You Can Depend On 


PEQUOT MILLS 


Salem, Mass. 


—Class "86 








CONTRACTORS FOR 








H. E. WHITTEN COMPANY 


9 FEDERAL COURT, BOSTON, MASS. 


Heating, Ventilating, Power, 
Air Conditioning, Gas and Electric Welding 
Telephone LIBerty 6150-6151 


















Tue TEcHNOLOGY REVIEW 


AND THERE SHALL BE MOTORCARS 


(Continued from page 156) 


\ EU b p R (i () () M P j N ) warm when no passenger is in it. The heater could be 
® 4 


W ILLIA turned on by the clock an hour ahead of time in the 
; morning so that the car would be warm when the owner 

co ee Z } e : “ oa %o wy - 

C Cae), Chemical DD sallied forth to his day’s work. 

The springing of the new cars will present a little 
different problem from heretofore on account of the 
great proportion of load to the weight of the car. Spring- 
ing systems will have the advantage of being adjustable 
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GRAYBAR BUILDING - 420 LEXINGTON AVE. 
NEW YORK, N- Y- 


TELEPHONE LEXINGTON 2-3324 to fit their spring rate to the load that is being carried. 
Sok Shhh hbdh hee Ke Meek All wheels will probably be independent, with so-called 
ee ee knee action extending to the drive wheels as well as the 


front wheels. Carrying the engine weight in the rear will 
eliminate the tendency of the front wheels to turn under 
— = = and roll the car over when curves are taken too fast or 
when the front wheel runs onto a soft shoulder. 
MONSANTO CHEMICAL In general appearance, the cars will be quite different 
from those of today: They will look wider and stubbier. 
COMPANY We shall have to get used to their shape and we will do 
Merrimac Division 














so quickly, the minute we realize it is functionally 
necessary. Once we see how much more room and com- 





EVERETT fort the new designs give, the old long-hood design will 

MASSACHUSETTS seem antique overnight. Accessories will not change 

so radically during the war period, except perhaps tires, 

The largest and oldest in which we may expect a great improvement. We are 
chemical manufacturer in New England very close to the production of tires which will not 











bounce. When tires of this kind are available, it may 
be possible to make small light cars even without 
springs. 

The probable life of the postwar car can be many 

Y kaa. 4 times what is obtained in our present automobiles. But 

since the obsolescence factor will be higher because of 

TECHNOLOGY MEN ... the rapid progress being made in all branches of engi- 

neering, cars will probably not be made with a view to 

e longer life but rather lower first cost, lower maintenance, 

\X alker Memorial and quicker replacement. An attempt will be made to 

prevent, through design itself, the bugaboo of over- 
supply of used cars. 
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. 
Technology’s Social (enter At any rate, we are in for changes, for new ideas. We 
are going to have new production methods as well as 
is the new engineering techniques. We are going to have low 
cost of operation and of building as well. Cars will be 
HOME FOR YOUR designed for a minimum number of dies and tools, yet 
with a minimum number of man-hours necessary to 


CLASS FUNCTIONS assemble the job. Some of the small airplane engines 


can now be assembled in less time than an automobile 
2m engine requires. These trends will continue. 
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We are getting to a point where beliefs and opinions 
are having less and less effect on the world’s activities, 
but where technological progress and the great increase 
of technical departments in government and business 
are beginning to impress even the public with the fact 
that knowledge rather than belief is needed to make the 
world go round. The motorcar, as it has been in the 
past, will be one of those things which will lead us farther 
and farther into this technological age where the job 
rules, where results count — where we shall know the 
truth and the truth shall make us free. 














THE TREND OF AFFAIRS 


(Concluded from page 124) 





Mishmash 


OOD finds more and more new applications as the 

demands of war make metals more and more 
precious. Manhole covers built of solid timbers which 
have been specially treated with a salt preservative as 
barrier to termites and decay are among the latest uses 
of wood to save metal. Banning of the ordinary iron 
manhole cover by the War Production Board was de- 
signed to save the 500 pounds of critical metal which 
normally go into each installation of a cast-iron cover, 
half in the lid and half in the frame. Wooden lids are con- 
structed in either circular or hexagonal design by the 
laminating of short lengths of plank, and they may be 
built in local woodworking shops without extensive 
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fabricating equipment. In tests, pressure-treated wooden 
covers have shown ample strength and durability. 
@ Restoration of streetcar operations on a line in 
Brooklyn, N. Y., discontinuing a bus route started about 
a year previous, reverses the trend from trolley to bus 
which in peaceful years had led to the ripping up of 
many miles of the tracks over which rackety Tooner- 
villes or sleek streamliners had run. @ The sapphire 
jewels once used for bearings in delicate indicating in- 
struments are being satisfactorily replaced by “vee” 
jewels made of glass. A special type of glass is used in 
the manufacture of the jewels, being fused and formed 
in a mass-production process which will soon be on a 
completely automatic basis. Exacting standards must be 
met by the jewels: The V-shaped depression whence 
their name comes and the cone-shaped steel pivot which 
fits into it must be rigorously precise to prevent un- 
due friction and disturbance of the accuracy of the in- 
strument in which they are used. Each moving part of 
such instruments is like the parts of a watch in size and 
delicacy, and each requires two of the cup-shaped jewels, 
which are about the size of a pinhead. @ But one oak 
tree in 200 provides lumber suitable for use in the con- 
struction of boats by traditional methods. Develop- 
ment of the process of laminating wood, however, is 
expected to make the other 199 trees useful. Experi- 
mental boats 50 feet in length, with keels and frames 
both built of laminated wood, are now undergoing tests 
and observation. Keels 120 to 180 feet in length, lam- 
inated into one piece, with the stem permanently at- 
tached when desired, are foreseen as available in the 
not very distant future. 
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HOT AND COLD ROLLED 
DEFORMED BARS FOR CONCRETE 


Stahleker Steel Corp. 
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Telephone Trowbridge 1440 
Wa .tace BLANCHARD, '16, Treasurer 
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| William H. Coburn & Co. 
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PROFESSIONAL CARDS 


JACKSON &% MORELAND 


Engineers 


Public Utilities — Industrials 
Railroad Electrification 
Design and Supervision — Valuations 
Economic and Operating Reports 


BOSTON NEW YORK 


H. K. BARROWS, ‘95 


M. Am. Soc. C. E. 
CONSULTING HYDRAULIC ENGINEER 


Hydro-electric Developments — Water Supplies. Reports, Plans, 
Supervision. Advice, Appraisals. 


6 Beacon STREET ’ Boston, Mass. 


Eapiz, FREUND AND CAMPBELL 
ConsuLTING ENGINEERS 

110 West FortietH STREET New York City 
Plans and Specifications — Examinations and Reports 
Power, Heating, Ventilating, Electric, Plumbing, 
Sprinkler, Refrigerating, Elevator Installations, etc., 

in Buildings and Industrial Plants 
J. K. Campset, M. I. T. ‘11 


STARKWEATHER ENGINEERING CO. 
INCORPORATED 
Engineers and Contractors for Pumping Plants 
Boiler and Power Plants, Cooling Water 
and Heat Recovery Systems 
246 Walnut Street, Newtonville 


Wm. G. Starkweather, M.E. 
Cornell '92 


BIGelow 8042 


J. B. Starkweather, B.S. 
M.I.T. '21 


H. A. KULJIAN & CO. 


CONSULTANTS * ENGINEERS * CONSTRUCTORS 


Specialists in 
UTILITY, INDUSTRIAL and CHEMICAL FIELDS 
1518 WaLnut STREET 
H. A. Kutyian ‘19 


PHILADELPHIA, Pa. 


FABRIC RESEARCH LABORATORIES 


INCORPORATED 
Research, Testing and Consulting 
for Textile and Allied Industries 
Boston, Mass. 
E. R. Kaswett, '39 


665 Boylston Street 


W. J. Hamburcer, '21 K. R. Fox, *40 








FAY, SPOFFORD ¢& THORNDIKE 


ENGINEERS Boston, Mass. 
BRIDGES WATER SUPPLY AND SEWERAGE 
PORT AND TERMINAL WORKS 
FIRE PREVENTION 
INVESTIGATIONS DESIGNS 
SUPERVISION OF CONSTRUCTION 


STANLEY G. H. FITCH ‘00 
CERTIFIED PUBLIC ACCOUNTANT 
of Patterson, Teete & Dennis 
1 Federal Street, Boston, Mass. 
Cost Accountants and Auditors — Tax Consultants 
NEW YORK BOSTON WASHINGTON 


REPRESENTATIVES IN OTHER PRINCIPAL CITIES OF THE 
UNITED STATES, CANADA, ENGLAND AND AUSTRALIA 


MAURICE A. REIDY 
Consulting Engineer 
BRIDGES BUILDINGS 
STRUCTURAL DESIGNS FOUNDATIONS 
CONSTRUCTION CONSULTANT AND ARCHITECTURAL ENGINEER 
Estimates and Appraisals 


44 SCHOOL STREET BOSTON, MASS. 


ROBERT F. MILLER ‘21 

LICENSED PROFESSIONAL ENGINEER \N. Y. 

of Stevenson, JorpAan & Harrison, INc. 

19 West 44th St., New York City 
Management Engineers 
NEW YORK CLEVELAND CHICAGO MONTREAL 
Cost reduction methods — Production planning and scheduling 
Wage incentives — Standard costs — Flexible budgetary control 
Sales and Financial problems 


Moran, Procror, FREEMAN (* MUESER 
ConsuLTING ENGINEERS 
420 LexINGTON AVENUE New York City 

Foundations for Buildings, Bridges and Dams; 

Tunnels, Bulkheads, Marine Structures; 
Soil Studies and Tests; 
Reports, Design and Supervision. 

Wiciram H. Mueser, ‘22 


CALIBRON PRODUCTS, INC. 
Industrial Physics 

Mechanics Apparatus 
and Electricity Built to Order 
*““GUARANTEED Researcu"’ Aun Unusual Service 


51 Lakeside Avenue West Orange, New Jersey 
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MANHATTAN’S suggestions for the Care 
of POWER TRANSMISSION BELTS 


Tue greater the output, speed and strain, the greater 
the belt wear. ““Keep ’em running” on the factory front— 
with less wear and trouble—by following these simple 
instructions. 


How NOT to do it! Don’t nail 
up a board to keep belt on pul- 
leys flign pulleys correctly 
and keep them clean 
1. Do not allow oil, grease or gasoline to come in contact 
with belt. 
2. Avoid exposing belts to sunlight and excessively hot or 
cold weather. 

. Avoid heavy overloads. 

. Don’t leave tools or other objects near belt to get caught 
in drive. 

- Don’t allow belt to rub against stationary objects. (See 
inset photograph.) 

. Use right size and type of belt on pulleys of correct size—- 
too small pulleys shorten belt life. 

- Do not try to take out all stretch on new belt. Install only 
tight enough to pull load without slipping—then shorten 
only if necessary. 

. Use proper type fasteners of correct size for pulleys. 

. Keep tight side down for greater arc of contact and more 
power. 

. Pulleys with excessive crown cause fastener failure. 

- Do not apply large belts by rope and power. 

. Use constant tension motor base on short center drives. 

. Cut belt square and line up before splicing. Seam side 
away from pulleys. 

. Keep pulleys clean, in good condition and in correct align- 
ment so that belts will run true and wear evenly. 

. Keep proper tension. Too tight a belt may cause fastener 
and bearing trouble; too loose, slip and wear. 

. If dressing is necessary, use type recommended by belt 
manufacturer. Never use rosin. Correct fault in drive instead 
of dressing belt. 

17. Provide take-up facilities. 

18. Inspect splices and remove worn fasteners before they 
cause injury to belt. 

19. Avoid slippage, evidenced by polished surface. 

20. Use factory-made endless belts whenever possible. 

21. Cut down large worn belts into smaller sizes for light drives. 

22. Consult your MANHATTAN representative. Write factory 
or your distributor. 


Inspect daily with special reference to above suggestions. 
It is constant care that reduces wear and keeps your belts 
turning your machines with the minimum of stoppage. 


““Care of Power Transmission Belts” 


wall cards available for your main- 

tenance department — also for Hose, KEEP AH EAD WITH 
V-Belts and Conveyor Belts. Write for 

those you want. 


Note ho 
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clean belt hugs wf Thomas H. Boyd, ‘23 Wilder KE. Perkit 
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ull, ectl j 0 © Albert W. Beucker, "4 
eys. Belt 


aa, eto THE MANHATTAN RUBBER MANUFACTURING DIVISION 
Cause of dail) °C” of RAYBESTOS-MANHATTAN, INC. 


il 
, 8 and cle y check. EXECUTIVE OFFICES PASSAIC, NEW JERSEY 


aning, 





“gt 


Forecasting Deliveries 
of TEST EQUIPMENT for 1943 


You can help us to schedule production 
for 1943 more efficiently so that you will 
be better assured of getting General 
Radio instruments when you need them. 
Kstimate your test equipment require- 
ments when you plan your own produc- 
tion and place your orders with us well 


in advance of the desired delivery dates. 


Our present plant output is completely 


allocated, and current orders will be 


delivered early in 1943. If you will need 
instruments for use in late spring and 
summer, order them now, specifying the 
desired delivery dates. Ordering well in 
advance will help to assure on-time de- 
liveries. On the other hand, please do not 
call for delivery ahead of actual needs, 
and thus prevent someone else from get- 
ting urgently needed equipment on time. 
Your co-operation will help us to deliv- 


er what you want. when you need it. 





<> GENERAL RADIO COMPANY - Cambridge, Massachusetts 





